








DECEMBER 
1955 


devoted exclusively to: 
DIE CASTINGS 
INVESTMENT CASTINGS 
PERMANENT MOLD CASTINGS 
PLASTER MOLD CASTINGS 


POWDER METALLURGY 


SHELL MOLD CASTINGS 


A. A. Kucher | Directory of Scientific Laboratory 


Precision 
Nietal 
sitelreliate 


WHAT KIND OF CASTINGS 
IN YOUR ’65 FORD ENGINE...? 
“...'@ substantial number of passenger 


vehicles will be equipped with turbos within 
the next 10-year period.” 


Engineering Staff, Ford Motor Co. 
















ALUMINUM | 


@ All alloys are quality controlled. Free from impurities 
and gas. 


@ Standard and special alloys to your specifications. 


®@ Shipments are palletized for easier handling and storage. 


@ For TROUBLE-FREE production of QUALITY CAST- 
INGS and DEPENDABLE SERVICE specify aluminum 
alloys from Aluminum Smelting & Refining Company. 


Aluminum Smelting & Refining 


COMPANY, INC. 


BEDFORD, OHIO 
TELEPHONE CLEVELAND MOntrose 2-3100 


INDIANAPOLIS, INDIANA 
215 CIRCLE TOWER ° PHONE: MElrose 8-5541 


DETROIT. MICHIGAN 
PrP. O. BOX 4014 . PHONE: VErment 7-9962 


rm fol de Mors 


® Uniform superior quality alloys produced under quality 
controlled methods. 





@ All alloys to your specifications. 
@ Palletized for fast efficient handling and storage. 


® Be sure of TROUBLE-FREE production, QUALITY 
CASTINGS and DEPENDABLE SERVICE, call Certified. 


Certified Alloys 


COMPANY 


BEDFORD, OHIO 
TELEPHONE : CLEVELAND MOntrose 22-3100 
INDIANAPOLIS, INDIANA 
215 CIRCLE TOWER . PHONE: MElrose 8-554! 
DETROIT, MICHIGAN 
Pr. Oo. BOX 4014 ° PHONE: VErment 7-9962 


LOS ANGELES PLANT 
9323 BERMUDA ST., RIVERA, CALIF. ° PHONE: OXferd 9-9610 
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Cast-Master “Bonus” Feature! .. . 


The story of Cast-Master quality is a story of “bonus” features — like the link sys 
tem shown here. Cast-Master links are super-rugged — all-steel — machined — with 
wide spread for positive lock-up, and multiple shear points to eliminate link pin break- 
age. Result? — more precision — lower maintenance costs for Cast-Master owners. 
To get the complete “bonus” story, send for the new Cast-Master catalog. It describes 
exclusive Cast-Master developments, gives detailed specifications on eight new 


models that are setting the pace for the industry. 
EASTERN REPRESENTATIVE: Milton Harmon, 18 Rock Road, Milford, Cennecticet 


: 2123 HAMILTON AVE. 
Cast-MASTER ITA CLEVELAND 14, OHIO 
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AT WORK 
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s 
O 
© 
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le INTRON E Emulsion Cleaner 7/5 


DIP ee steel parts to be cleaned in Emulsion Cleaner 75 for only 15 seconds. This simple immersion 
is done at room temperature (no heating facilities required) and with no irritation of the 


operator's nose, throat or skin. 
RINSE in plain water. 


DONE e and done thoroughly ... in seconds! All heavy oil films and solid dirt have been removed 


from every corner and crevice . . . from slots, tapped holes and sculptured patterns. 
INSURE e smooth, bright, adherent electrodeposits. 


WRITE FOR FREE LITERATURE ON THIS SIMPLE, FAST, SAFE... AND ECONOMICAL .. . METHOD OF CLEANING METALS. 


E IN TF} OW iB) 442 ELM STREET, NEW HAVEN 11, CONNECTICUT 


© INCORPORATED ELE¢ rROPL ATING CHEMICALS © METAL FINISHING PROCESSES 


Service Representatives and Stock Points in Principal Cities of U.S.A. and Canada, Mexico, Brazil, England, France, Sweden and Germany: 


For more information circle No. 19 on the Reader Service Card. 
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FEATURE ARTICLES 


PERFECTLY PERPENDICULAR. Corpenters tools ore built of aluminum 


die castings. 
18 DESIGN POINTERS for powdered meta! parts 


36 POUNDS OF MAGNESIUM CASTINGS PER CAR. . . how builders 


of the Volkswagen design for magnesium die and permanent mold castings 
CLOSE SYMMETRY IN A 17-LB. STAINLESS STEEL WEDGE. 


LONG LIFE COMPONENTS IN HIGH SPEED EQUIPMENT. Costings 


used in printing machinery 
RECOMMENDED MELTING PRACTICE FOR SMALL HEATS, Port Two 


GAS TURBINES: Where Investment Castings Fit In 
1955—Aircraft gas turbine engines 
1965—Automotive gas turbine engines 


FINISHING SECTION 


61 ABRASIVE ROLLS: New tools for meta! finishing 


66 SURFACE PROTECTION FOR DIE CASTINGS: A working guide for se 
lecting and applying 


REGULAR DEPARTMENTS 


Useful Literature 
Annual Editorial Index 
Opportunities 


Between the Lines 
Casting About 
Data in Ads 
Recent Patents 
New Products 


Industry News 


PRECISION METAL MOLDING is o controlied circulation magazine. Readers must quality 
to receive it. Requests for subscriptions must include all of the following information: name 
ob title, company, company address, major products produced ot thet company oddress 
Except ons: certain technica brories, consulftonts. associations. etc may receive subscrip 
tions at the rates shown below. The publisher reserves the right to reject any subscription 
application that does not conform to established circulation nirols 

Subscription rates: U.S. and possess — $5. one yeor; $8. two yeors. Canoda — $6 per yeor 
Foreign — $7 per yeor. United Kingdon 2.50 per yeor, payable in Sterling to London 
office. Single copies, when available to 10 — 50¢ each; I! to 25 — 40¢ each: over 25 3% 
each 


Published monthly. Accepted as o controlied circulation publication ot St. Joseph Michigan 
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Uniformity - - Less Machining - - - 
Corrosion Resistance - - Close Tolerances 
--are a Few Reasons Why 


This wringer-type Maytag washer has 24 die-cast parts. 


Maytag uses 15 to 20 million 
die cast parts per year! 


economies and advantages. Let our crea- 
tive design engineers look at your func- 
tional or decorative part needs, at no 
obligation of course. 


Having produced over 9 million wash- 
ing machines, no one knows better than 
Maytag Co. the importance of maintain- 
ing quality while meeting high produc- 
tion schedules. Die castings have helped 
solve the problem — at economical unit 
costs — by providing unlimited qualities 
of identical component parts. At the 
same time, aluminum and zinc die-cast 
ings have met the critical demands of 
functional applications. Examples of 
Maytag requirements. die castings must 
be (1) oil and water tight for gear cases 
and housings (2) true to dimension for 
line assembly with mating parts and (3 

free and clear of external surface flaws 


While Maytag 1s a large user, those with 
fower requirements may enjoy similar 


Fe sh 














" PRECISION CASTINGS P. INC. 


For a copy of: 
limited.” Address 
Company, Inc., 
Fayetteville, N 


“Die-Castings Un- 
Precision Castings 
199 Walnut Street, 


FAYETTEVILLE, N. Y.— SYRACUSE, N. Y.— CORTLAND, N. @ NEW YORK, N.Y. 


CHICAGO, ILL. — CLEVELAND, OHIO —KALAMAZOO, MICH. 
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Formerly sandcast, this washer cover is now 
an aluminum die-casting. 


Switched to 
die castings 
from sand castings 


Many of the die-cast parts in 
the Maytag automatic and 
wringer-type washer were 
formerly sandcast. Less ma- 
chining, better surface quality, 
reduced finishing time are 
reasons for the changeover. 
Precision is one of the major 
die-casting suppliers te May- 
tag...and has been since 1938. 





as basic as... 


“Romp con h>CUSTOMIZED 


conveyors in~pre-fabricated 
STANDARD secti RS 


“Designed, developed and constructed for maximum versatility, 7 , 
MAY-FRA conveyor components now provide users with the ultimate 
of flexibility. Pre-fabricated conveyor sections can be furnished rapidly 
and inexpensively. Sections~can_be assembled to form virtually 
any type of hinged-steel belt convé or handling stampings, formed 


metal parts, forgings, automotive scrap, ciips_and turnings 
and many other miscellaneous products. ee 


Straight sections . . . concave or convex curved sections. . . ~~ 
™~._ take-up charge sections and discharge-end sections can be 
ished to meet specific requirements of belt width as well as 
load ring and volume capacities. 


Once installet}a MAY-FRAN conveyor can be dis-assembled 
and re-assembled In another plant location - Quickly, 





conveyors can be lengthened,shortened or modified 18 
in almost any way at minimum 2. j = 


MAY-FRAN ...a name long = 
vy or in the materials 


handling-field . . . is first again in Y 
with standardized components 
or your customized allation. 

—— 


| J easily and with minimum down-time. In addition, 


™~ 


a 


—, 


Write today for 


complete information 


ENGINEERING, INC. 


1686 CLARKSTONE ROAD, CLEVELAND 12, OHIO 
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NEW versatile STOKES powder metal press 


A new 50-ton multiple-motion press offers 
increased economy to po\vder metal molders 


Here i powd metal press so new, so full. 50-ton 
. invthing in the iple lower puncl mpor 
field today s entirely new t t s cess jectior 

industrial com 


possibilities for 
pacting. Witt 


; 
fast ) t 
: operatior 


and 
ea t ! 
other ce 
tor 


ofp 
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MELTING 


Wa, 

I / 
7% 

TO PRODUCTION eae 


OF HIGH QUALITY 
CASTINGS 


For Permanent Mold and Die Castings 


Crucible furnaces for melting and hold- 
ing aluminum furnish clean metal at lowest 


investment and minimum operating costs. 


CRUCIBLE MANUFACTURERS ASSOCIATION 


THE LORD'S COURT BLDG., NEW YORK 5, N. Y. 





THESE FIRMS CAN TAKE CARE OF ALL Hove you seen the 
YOUR REQUIREMENTS FOR CRUCIBLE MELTING new CRUCIBLE 
CHARLIE’ says 

LAVA CRUCIBLE-REFRACTORIES CO leaflets issu 
AMERICAN REFRACTORIES & CRUCIBLE CORPORATION Crucible Mar 
JOSEPH DIXON CRUCIBLE CO > ge — 

VESUVIUS CRUCIBLE CO wee ened 

ELECTRO REFRACTORIES & ABRASIVES CO. ia: ate 
ROSS-TACONY CRUCIBLE CO He has o copy 
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adjustable 
die stroke 


“a 





Reed-Prentice 4 1'2G Die Casting Machine 
with “Hi-Speed, Hi-Pressure” Plunger Unit 


NOW REED-PRENTICE 
DIE CASTING MACHINES OFFER YOU 
Shorter Cycle Time, Higher Output 


Here’s a way to cut the time of each machine cycle where a full die stroke is 
not required. With this newest REED-PRENTICE feature, the adjustment 
for running thin dies is quick and easy. On Models #14% and #1'4%4G, the 
stroke adjusts from 6%” to 1044”; on Models #2 and #2G, from 8” to 14” 


The #1%%G die caster is shown above with the new adjustable die stroke 
mechanism and optional “Hi-Speed, Hi-Pressure” plunger that produces 


extra-dense, porosity-free castings. 
Write for complete specifica: 


tions and information on 
REED-PRENTICE die cast- 
ing machines. 


REED-PRENTICE 


Worcester 4, Massachusetts 
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Affiliate of Package Machinery Company 
BRANCH OFFICES: Wew York * Cleveland * Detroit * Chicage * Buffalo * Konsas City * Les Angeles 


REPRESENTATIVES: Houston — Steel & Machine Tool Soles Co. * Minneapolis — Chas. W. Stone Co. 
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BETWEEN THE 


PROTECTIVE COATINGS suitable fo: application on zinc 


PRECISION IN 





LINES 


THE DAY OF THE GAS TURBINE as a means of powering automobiles 


seems to be in the offing, if the speed with which major 
auto companies are pushing gas turbine development 
is any criterion. Such a change in the engine of to- 
morrow’s cars will have an important effect upon the 
choice of materials and methods of manufacturing. In 
fact, one of the greatest. problems in connection with 
building a practical turbine power unit is the develop- 
ment of fabricating methods which will produce an 
engine at cost comparable to that of the internal com- 
bustion engine. Tomorrow’s gas turbine engine will 
have no cylinder block, pistons, crankshaft or carburetor 

it will have, instead, turbine wheels, compressor, 
regenerator and burner, presenting an entirely different 
set of design factors. Where will the precision metal 
molding processes fit. into the engine of tomorrow? 
A Ford researcher discusses this important topic begin- 
ning on page 54 of this issue. Also in this issue is a 
report on aircraft gas turbines by a metallurgist with 
Allison Division of GMC. Future issues of PMM will 
carry articles on other types and applications of preci- 
sion cast turbines. 


MAGNESIUM AS AN ENGINEERING MATERIAL in German auto- 


mobiles also may be studied with vital interest by 
American car designers. The Volkswagen now uses 36 
pounds of magnesium die and permanent mold castings 
for such major components as crankcase, transmission 
housing, gears and other parts. These lightweight autos 
that have an exceptionally high ratio of payload to 
vehicle weight present some interesting design prob- 
lems. An engineer for the German firm discusses some 
of the specific problems, such as the difference in 
coefficient of thermal expansion and modulus of elas- 
ticity, presented by this new material, and the solutions 
found by his company. The discussion begins on page 40 


DESIGN POINTERS FOR POWDER METALLURGY that can save 


you money, simplify your tooling or expedite the 
delivery of powdered metal parts have been compiled 
by PMM with the assistance of several manufacturers 
of these parts. They are illustrated on pages 36-39 and 
should be worth careful study if your product contains 
any powdered metal components 


aluminum 
and magnesium die castings under many conditions of 
exposure are introduced in a survey by PMM’s editors 
in this issue, beginning on page 66. A tabulation of 
comparative performance, decorative effect, and method 
of application is a feature of the article 





SYMMETRY can sometimes be as important as precision 
in dimensions or weight. One example of this is de- 
scribed here beginning on page 45, showing how a 
17-pound stainless steel wedge gate for a 4” valve is 
designed. A shell mold casting has proved to be much 
more accurate, requiring less work to achieve a sym- 
metrical wedge shape, than was possible by 
forging or sand casting 


either 












more Um portant 


NEW DEVELOPMENTS 
— a 
fyiom 
THE CHEMICAL 
ie} 320) 7 Vale), 


Research Laboratory 


















LUSTER-ON OLIVE DRAB N. D. 


A dark, hard, stable olive drab 
coating. Applied in about 15 
seconds at room temperature. 
Gives maximum corrosion pro- 
tection. Meets most rigid specifi- 
cations. Available in one pack- 


age. 
LUSTER-ON D 


A powdered product to produce 
a bright clear conversion coat- 
ing on zinc and cadmium. 


LUSTER-ON ACTIVATOR 


Designed for preparing a inc 
alloy die casting prior to treat- 
ment in our Luster-On acid 
beths. Also serves as a mild 
cleaner. However, heavy soil 
must be handled by a pre- 
cleaner. 


LUSTER-ON NS 


The answer to “spotting ovt’’ 
troubles on thin copper and 
brass plate, especially under 
humid conditions. improves ad- 
hesion, provides leveling action, 
saves lacquer. Eliminates finger- 
prints before assembly 


LUSTER-ON ALUMINUM 
SEALER (222-M) 


Produces a chromate film on 
aluminum that provides excel- 
lent corrosion protection and 
can serve as a paint base. Now 
can be dyed in many attractive 
pastel colors. Meets require- 
ments of Government Spec. 
MIL-C-5541. 
. 

Ask for literature. Send a sample 
for free laboratory treatment 


Luster-On prod You'll also be 
vcts ore mony nterested ir 
Safety Di visior 


line of industr 


factured on the 
West Coost by 
Crown Chemica shir cleaner 
and Engineering ond 
Company of Los 
Angeles, Colif 

ond in the Do 
minion of Canc 


protector 
protect your 
workers and 
your products 
Literature ava 
da by Alloycroft oble 
Limited of Mont 
real, Quebec 
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@ Skilled in Die C 


rey) | of excellence 
with MADISON-KIPP 


zinc and aluminum die castings 


* ¢ MADISON-KIPP CORPORATION 


213 WAUBESA STREET . MADISON 10, WIS., U.S.A 


- an an P ome agi » Ff sslkkeie am Cr sAAriAn g asatare af D 
sting Mechanics e Experienced in Lubrication Engineering e Originat 


r 
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The striking difference in color shows 
compoarative resistance to oxidation, 
proves superiority of RESISTOX Metal 
Powder (left) when exposed same 
length of time as ordinary powder 


Resistox Process gives Glidden Metal Powders 
more stability through greater resistance to oxidation! 


Glidden Resistox Metal Powders offer you distinct storage and 


production idvantages over ordinary metal powders because they 
resist oxidation from 5 to 10 times longer! 


This exclusive Resistox Process permits storage over long periods 


of time without fear of oxidation, thus eliminating produc tion and 
product-quality problems 


Glidden Re SiISstOxXx Metal Powders 


meet every requirement tor 
uniformity, purity, Consistency, str 


ength. [here is less materia 


waste and die wear. They permit faster production cision 


parts with greatly improved finish, ippearar 


charac teristics 


Let us supply you with more complete informat 


onont 


products Resistox ¢ opper ind Lead Powders, ¢ uprous ¢ Jxide, Cu 


Oxide and Cubond (Copper Brazing Paste). The 


esnoovdlg 


THE GLIDDEN COMPANY 


CHEMICALS «+ PIGMENTS + METALS DIVISION 
Baltimore, Md. + Collinsville, il 
Hammond, ind. + Scranton, Pa 


For more information circle No. 21 on the Reader Service C 
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Zinc Die Casting— ; 
Commercially Trimmed 













b ths 
%. d 
Aluminum Permanent Mold 
4 Casting — Machined & Velvaglazed ~ 
—_ —_ 
F ' 
oe 
o ; 
Fw 79 
4 
Want more casting val dollar? 
ant MOre Casting Vaile Per ONar: 
Monarch pioneers in casting progress. Our casting and 
a Aluminuin Die Casting finishing facilities, unique in the industry, produce unu- 
Commercially Trimmed sual casting performance. The job your casting must 


perform is economically accomplished with jobs we per- 
form on the casting. 


Illustrated are a few major indus- 

tries Captializing on Monarch’s Mo NAR CH 
ability to guarantee top-value cast- 

ings at factual, low end-cost. ALUMINUM 


PIONEERS IN CASTING PROGRESS 


MONARCH ALUMINUM MFG. COMPANY 
9205 Detroit Avenue, Cleveland 2, Ohio 


° Aluminum Die Casting— 
Commercially Trimmed 





Aluminum Permanent Mold 


Casting —Vetvagiezed Aluminum Die Casting— 


Commercially Trimmed 





7 Eee ABOUT 


GOLDEN FUTURE FOR ALUMINUM is foreseen by many, taking their 
cue from the new Cadillac for 1956 which can be ordered with gold-dyed an- 
odized aluminum grille and other trim elements. Two major aluminum pro- 
ducers, within a week, offered glowing estimates of the importance of this 
light weight metal in tomorrow's automobiles, pointing especially to the re- 
placement of chromium plated trim with color-fast anodized aluminum 

Also, a major die caster, at the recent Metal Show in Philadelphia, displayed a 
one-piece die cast aluminum engine block. Doehler-Jarvis Div. of National 
Lead Company, which has carried out the development work in conjunction 
with Kaiser Aluminum & Chemical Company, made no claims as to perform- 
ance or cost, but indicated that the first stage in development the actual 
production of this large and intricate die casting had been advanced to the 
point where they were willing to display a complete engine block casting 


Aluminum Company of America, whose Aiumiliting process has been used 
to produce colorful, gold-dyed electrolytic finishes on the Cadillac grille and 
other trim as an optional feature, describe the coating as “a crystal clear, 
sapphire-hard coating of aluminum oxide that is actually part of the metal it 
self and will not peel or blister.’ 

David P. Reynolds, sales vice president of Reynolds Metals Company, told 
Detroit engineers at an SAE meeting that aluminum, “sparkling in all the colors 
of the rainbow” will be commonplace on tomorrow's automobile He also 
predicted a trend toward aluminum auto roofs which would be: an im- 
portant element in styling now 

Since 1950, Mr. Reynolds said, applications of aluminum in automobiles have 
grown from five to 35 items, and the amount of aluminum in these applications 
has been increased four and one-half times 

Last month, PMM gave a complete outline of the method of color anodizing 
aluminum, reporting that a leading die casting engineer envisions the practical 
application of this technique on die castings in the not-so-distant futurs 


FLOOD SALVAGE 'is a new use 
for barrel finishing methods. Ac- 
cording to Norton Company, a quick 
solution to the problem of removing 
dirt, rust and surface corrosion from 
loads of small, finished or semi-fin- 
ished metal parts caught in the re- 
cent flood waters of New England, 
has been to process them in tum- 
bling barrels. An hour or so in tum- 
bling abrasive, clear water and suit- 
able cleaner has restored these parts 
to their original condition 


@'O 77 
WS zz 


Continued on next page 


—_— 
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NEW... 


e New low prices 

e New improved 
design 

e New stock sizes 


Spincraft 
ladles — 








If you pour non-ferrous alloys 
now, more than ever, Spincraft 
ladles belong in your plant. You can 
select from 23 practical sizes (from 
lb. to 30 lb. capacity in molten 
aluminum) in top quality stain- 
less steel for less than you've ever 


paid before 


And experience shows new 
Spincraft ladles actually cost less t« 
use. Here's why 


Reinforced cup bottom and pouring edge hua 
beer pun t s heavier gauge than the 
weight saving side walls. Thi nean 
get asier handling, better heat tranefe 
und reduced ‘‘burnouts"’ for longer ladle 

ife Handles are whack - proof Cu 

irfaces « pemally finishe t 
type « ladle coating longer 

ony operctor ao new Spincraft ladle 

ond the next doy try to take it oway from 

him! You'll see how the practi ‘ 
hape, the built-in overall ba 

nizes spillage as he 

cible t« machine of 

every motion 

there 4 reas 

Spincraft 

u ize ror to ll poun 
ss than conventional cast r malleable 
forged or pressed steel ladle 

Order Spincroft ladies for your plant. Cut opera 
tor fatigue pour more metal, for great 
er efhmency and profit 


wlay for new lou pr 
cial sizes, gauges, handles and w 
terials will be quoted on request 


4131 W. State St., Milwovkee 8, Wis 
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CASTING ABOUT 


continued from page 13 








PURE IRON TOROIDS using 


high density pressing techniques, are 





now being produced by a West Coast 
powder metallurgy firm to replace 
more expensive mate rials Kwik 
® ° Powdered Metal Products in Cal 
* 
r rd fornia report that new pressi 
i methods, new ductile materials 
new type tooling permit high i 


possi 





ai perm 





many noise 
itions by the electron 
reported to have se‘ 


except onally 


_..switch to prevent damage to wire in 


akage iuring winding 


d ing, uniform dimensions a j 
H d | b erties tron lot to lot, and 
y ro U es stability range 


Trade-Mark 


For maximum fire-resist e, Maximum protection tor men MORE ACCURATE METERING 


nd mi *s, change to Lice bes—CARB s sate +] 
ind machines, change to L con Hydrolube ARBIDE alety of oxygen has been made possible 


hydraulic fluids. Sever exhaustive laboratory tests and 7 in yiece of medical equipment 


ears industrial use have proved their resistance to burning manufactured by Puritan Com- 


pressed Gas Corp of Kans City 


Mo., who are now using four certi- 


con Hydrolubes are balanced formulations. They contain 


modern synthetic lubricants and anti-wear agents for lubricity. , 


fied zinc die castings in place of 
water for non-flammability, effective liquid and vapor phase " i 


nong draw- 

corrosion inhibitors for the protection of your equipment, an ick h brass sand castings 

anti-freeze to keep the pour-point low (below minus 55°F) previou u hese flowmeters 
You don’t have to revamp your equipment to change to : : val “I 

Ucon Hydrolubes. They have no harmful effects on packings 

and seals . . . are supplied in a range of viscosity grades 

have high viscosity indexes (150 to 160) ; present 


toxicity problems. 


Remember: SAFETY is no accident i ik 


return the coupon today. 


CON Hydrolubes are products of ... 


CARBIDE AND CARBON CHEMICALS COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [Ta New York 17, N. Y. 


Please send me the booklet “UCON Hydrolubes,” Form 7380. 


r 


Nome 


four die castings, produced 
Company Position le shot in a four-cavity die, are 

pressure tested at 150 psi. Essential- 
Address. y all gas channels and screw holes 
are formed in the casting process 
and have thus eliminated most ma- 


“Ucon ‘is o registered trade-mark of Union Carbide and Carbon Corporation. chining 
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ow to produce «~ 
a Laboratory / ~ 
Scale to sell ¢ 





CASE HISTORIES FROM - 
MT. VERNON FILES 


Manufacture a laboratory balance as accu- 
rate, as fine-looking as this Ohaus Cent-O- 
Gram* — capacity 311 grams, sensitivity to 
.01 gram — to sell for only $29.50? Realis- 
tically, you'd have said it was impossible — 
but here it it! 


To produce such an outstanding value in a 
precision instrument requires all the top level 
design and production abilities that can be 
mustered. The two principal parts of this bal- 
ance — base and support brackets — were 
designed to obtain all the advantages of die 
casting: — thin wall sections of great strength 
and rigidity, negligible machining, high speed 
production, low cost. 

And low cost means low first cost too; that's 
why Mt. Vernon has been a constant supplier 
to Ohaus for many years. From die cost to 
finished casting, Mt. Vernon has both the com- 
plete die casting service and the facilities it 
takes to produce parts like these at minimum 


cost in any quantity. We have 162,000 square 
feet of the most modern equipment for mak- 
ing dies and for die casting aluminum and 
zinc. Mt. Vernon service comprises completely 
coordinated designing, die-making, casting, 
and machining, all under one roof 

It will pay you to bring your production 
specifications to us. We may show you, as we 
did Ohaus, the way to important cost reduc 
tions and improved products. 


iti PER LEE tenes ii Wa 
DU 





MT. VERNON 
DIE’CASTING CORP. 


STAMFORD CONNECTICUT 


*Manufoctured by Ohaus Scale Corporation, Union, N. J 
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to get any of the free 

materials described here, 

circle the appropriate number on 
the reader service cards 

bound into this issue 


. BETTER ALUMINUM CASTINGS 
will result from the use of a disper- 
sion of vermiculite in water as an 
insulating mold wash in permanent 
mold castings described in bulletin 
from Acheson Colloids. 


. CERTIFIED ZINC and precision alu- 
minum die castings are the regular 
products of Advance Tool & Die 
Casting Co. as described in their 
newest brochure. Facilities for help- 
ful design, engineering and produc- 
tion are reviewed. 


. HYDRAULIC PRESSURE HOSE for 
use with any fire resistant hydraulic 
fluid is fully described in Bulletin 
157, published by Aeroquip Corp. 


. HIGH STRENGTH BRONZE permo- 
nent mold castings in intricate de- 
signs and with both close tolerances 
and excellent reproduction of detail 
are described in the new Alcaloy, 
Inc. catalog and literature. 


. DIE CASTING ALLOYS are the 
subject of a technical data booklet 
available from Apex Smelting Co. 


. LONG-LIFE PISTON RINGS of 
hardened steel for use in hot 
chamber die casting machines are 
described and illustrated, along with 
specifications and size lists, from 
Auto-Diesel Piston Ring Co. 


. POWDERED METAL PRESSES which 
incorporate the latest design fea- 
tures are described in new bulletin 
from Baldwin-Lima-Hamilton Corp. 


. ALLOYS FOR INVESTMENT CAST- 
ING specifically adjusted to give 
the desired composition after re- 
melting are listed, with the chemis- 
try and as-cast physicals, in the 
MosterMet Alloy Bulletin, published 
by Cannon-Muskegon Corp. 


. FOR SAFE OPERATION of hydrau- 
lic lines, use of a fire resistant fluid 
porticularly around open flames or 
hot metal is recommended in a bul- 
letin, Form 7380, from Carbide & 
Carbon Chemicals Co. that fully 
describes their Ucon Hydrolube. 


. EXTRA HEAVY, all-stea! linkage is 
said to be one of the bonus fea- 
tures of Cast Master die casting 
machines, described in the new Cast 
Master catalog. 


. PERMANENT MOLD CASTINGS in 
aluminum thot combine accuracy, 
high density and low cost ore de- 
scribed in a new brochure from 
Centr-o-Cast & Engineering Co. 
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. “CRUCIBLE CHARLIE” is the com- 
mentator in a series of leaflets pub- 
lished by the Crucible Manufacturers 
Association, outlining important 
facts about crucibles for melting. 


. COMPLETE DATA FILE on stock 
and special die and mold compo- 
nents has been prepared by the De- 
troit Mold Engineering Co. 


. CLEANING METALS? New literc- 


ture published by Enthone, Inc. gives 
the latest methods. 


. METAL WORKING LUBRICANTS 


specifically designed for almost 
every type of job such as die cast- 
ing, machining, drawing, etc. are 
described and the proper use of 
each given in booklets from Fiske 


Bros. Refining Co. 


- HIGH STABILITY METAL POWDERS 


that meet every requirement for 
uniformity, purity, consistency, 
strength and low oxide content are 
fully discussed in technical data 


available from The Glidden Co. 


. CAN IT BE MADE from iron 


powder? The free literature pack- 
age from Hoeganaes Sponge Iron 
Corp. contains many of the answers 
to what can and what can not be 
made from iron powder. 


. MECHANICAL CLAMPING is one 


important feature of die casting ma- 
chines presented in a catalog of 
Hydraulic Press Manufacturing Co. 


. CONSTANT OIL TEMPERATURES 
means uniform high productivity 
from die casting machines. Bulletin 
1.1K5 from Kewanee-Ross Corp 
gives the advantages thot result 
from the use of heat exchangers on 
die casting machine oil lines 


. COMPLETE DIE CASTING machine 
catalog, illustrating and giving spe- 
cifications of a full range of ma- 
chine sizes, is available from Kux 
Machine Co. 


. FIRST THE BASIC machine: then as 
needs grow the die casting machines 
by Lake Erie Engineering Corp. can 
grow with them. For the full story 
of these “expandable” machines 
the company offers a new bulletin. 


. DIE CASTING MACHINES in oa 


complete range of capacities and 
types, are the subject of a catalog 
offered by Lester-Phoenix. 


oP New OFFERED IN THIS MONTH’S ADS 


. MELTING AND HOLDING FUR. 


NACES of several types are intro- 
duced in three brochures from Lind- 
berg Engineering. Included are 
electric resistance and fuel-fired 
melting and holding furnaces, as 
well as a hydraulic, nose-pour tilting 
crucible furnace. 


. FOR DESIGN INFORMATION on 


die castings Litemetal Dicast, Inc. 
has prepared an informative bulle- 
tin that should be in every design 
engineer's files. : 


. CONVEYOR SYSTEMS, custom built 


from pre-fabricated standard sec- 
tions are possible with May-Fran 
Engineering, Inc. units. Complete in- 
formation is availabie in the new 
bulletin just issued. 


. FOR MAXIMUM SAFETY from hy- 


draulic fluid fires, use a fire resist- 
ant fluid. Monsanto Chemical Co. 
has prepared an informative bulle- 
tin on fire resistant fluid Pydraul F- 
9, 150 and 600. 


. THE PLACE OF ZINC die castings 


in your manufacturing scheme is told 
in a new brochure issued by The 
New Jersey Zinc Co. Applications, 
economies, etc. are discussed. 


. DIE CASTINGS UNLIMITED is the 


title of on informative brochure 
from Precision Castings Co., Inc. 
describing the die castings produced 
in the company's 7 plants. 


. UNBREAKABLE PLUNGER RINGS 


for die casting machines made from 
tempered and treated stainless steel 
give from 8 to 10 times the average 
life of other rings according to de- 
tails and recommendations from 
Precision Piston Rings, Inc. 


. CASTING WAXES compounded spe- 


cifically for the investment casting 
industry ore described and all of 
the necessary pertinent data given 
in technical data sheets available 
from the Petrolite Corp. 


. INCREASED PRODUCTION due to 


higher cycling speeds and higher 
injection pressures on the new Reed- 
Prentice die casting machines ore 
reported in specifications and op- 
erating information available. 


. FOR POURING MOLTEN non-fer- 


rous metals, Spincraft, Inc. has o 
wide range of ladles in stainless and 
mild steel available. A catalog list- 
ing all available sizes and types hos 
been issued. 


Continued on Page 18 





this is the aluminum industrial converter 


housing they said couldn’t be cast 


this way! 


Every company at some time accomplishes a difficult 

task that brings real satisfaction to everyone. Such is the case with the 65 pound semi-permanent 

mold casting shown above made for a division of an automotive major. One of our respected competitors said, “It can't be 
done that way.” The casting buyer said, “It’s got to be done.” We did it, delivered it ahead of schedule, and the costs were 
right. Everyone was happy about the job. 


Centr-O-Cast manufactures a complete range of aluminum castings in the permanent mold, semi-permanent, centrifugal, 
and centrifuge fields ranging in weights from 2 ounces to 65 pounds. All alloys are used, either regular or heat treated. 
Operating at the rate of 750,000 pounds of finished castings per month Centr-O-Cast ranks as one of the larger permanent 
and centrifugal casting foundries in the country. 


Next time your drawings call for aluminum we would like to help. A card will bring an illustrated brochure, or, if you prefer, 
a personal call by our casting consultant. 
Small permanent mold aluminum 
costings which proved thot CENTR-O-CAST AND ENGINEERING COMPANY 
quolity need not be expensive. 
45 St. Jean Avenue, Detroit 14, Michigan 


For more information circle No. 16 on the Reader Service Card 
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DATA IN ADS—Continued 


, 50. FULLY AUTOMATIC or semi-auto- 
: matic powdered metal presses are 
' described and specifications given 
= in bulletin 670 from the F. J. Stokes 
Machine Co. 


. AMORPHOUS TYPE SILICA with 
low moisture content and controlled 
pH and in particle size ranges from 
| to 15 microns is described in oa 
brochure from Tamms Industries 
Inc. Samples ore available. 

- MORE PARTS PER DOLLAR by 
powder metallurgy is the subject of 

ue a brochure available from Powdered 


Metal Products Div., Yale & Towne 
y 25° ° Mfg. Co. 

/ DIE CAST PARTS foYour Specifications | ,, “'*. a 
A pioneer in the die casting art, Milwaukee has long been a recognized without an overcoat of paint. The 
leader in supplying Die Castings as Specified to all types of industry Iridite process on non-ferrous metals 
for all types of products from small precision instruments to massive road * on = eee “” an. 
heavy duty machinery. That is why you can entrust Milwaukee to a ee a 
; ; - : able from Allied Research Products 

produce die cast parts to your most exacting specifications — not é ; 
only in dimensions — but in contour, weight, strength, ~ AIR MOTORS for precise and high 
pressure resistance, wear resistance, finish and other speed operations ere described in 
vital characteristics a new illustrated booklet “The Bel- 
, a lows Air Motor,” being distributed 

We Operate under the Certified Zinc Plan of the by The Bellows Co. 


American Die Casting Institute, Inc. . FOR SURFACE TREATMENT of non- 
ferrous metals, The Chemical Corp. 
ILWAUKEE DIE CASTING COMPANY has a group of Luster-On prepara- 
tions. Operating data, technical re- 

4146 N. HOLTON STREET + MILWAUKEE 12, WISCONSIN ports and service reports are con- 
Established 1909 tained in literature now availeble. 


. LEAD SCREW TAPPING equipment 
of the latest design with all electric 
operation and control and designed 
for the fastest, most accurate tap- 
ping is described in Bulletin A. T. U. 
from Ettco Tool Co., Inc. 


. HOW TO CONVERT a hand-op- 
erated drill press to automatic op- 
eration by using an air-operated, 
hydraulically controlled drill feed 
is explained in a booklet from Gen- 
eral Pacific. 


. BARREL FINISHING with the new 
Honite methods and media is ex- 
plained in a complete Facts and 
Figures Report on the method, ready 
for distribution by Minnesota Mining 
& Mfg. Co. 


. SURFACE TREATMENT of metals 
FERROUS prior to painting makes the differ. 
ence between good and bad finishing 

© FERROTEX 28 = Single Coat Investment jobs. The Phosteem bulletin 55-137 

@ FERROTEX Outer Investment For Ethy/ describes one of the most edvenced 


Silicate Precoat methods developed by Neilsen 


NON-FERROUS Chemical Co. 


® CHEMITEX £2 = Especially Formulated For Large Castings | , aac Masia aalieetoe — 
CHEMITEX £10 Excellent For All Castings the ciee Sale aad Scbetab 
CRISTOBALITE — JEWELERS — For Fine Castings tools, and the best method of using 
CORVEST — Formulated Especially For Cores them ore reported in literoture 


available from Nobur Mfg. Co. 
. STRIPPERS thot work fast and effi- 

















“Everything for Casting” 











Write today for further information, specifications & prices. 


EXCLUSIVE DISTRIBUTORS FOR “WHIP-MIX" CORPORATION. ciently on any type of painted er 
lacquered surface are described in 
literature prepared by Ochite, Inc. 


. DON'T SCRAP porous castings 
seal them. Western Sealant Co.'s 
brochure £17 tells how to salvage 
porous castings by impregnation 
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PONENT PART RE 


If you can check 





AALGAL@Y 


can save you money on 


COMPONENT PARTS 


We have a new permanent mold casting 
process and an exclusive bronze alloy 
that team up to give you a big cost re- 
duction advantage in your products. 
Keep these facts in mind when you’re 
designing and planning production. 


Alcaloy castings are uniformly close- 
grained, clean, sound and free from cav- 
ities and surface flaws. All dimensional 
tolerances are held within specifications. 
This means low machining costs, less 
scrap, less shop equipment. First costs 
of castings often are lower than other 
types. 


Our special bronze alloy is non-spark- 
ing, non-magnetic, corrosion-resistant 
and light gold bronze in color. It re- 
mains free from tarnish and pitting. 
Some grades have the strength of steel 


one item on this 
list, send us your 
blueprints for 
estimating... 


and hardness of C 35-40. This alloy is 
valuable in safety tools, machine parts, 
chains, fittings, utensils and many other 
products. 


We are increasing our facilities to in- 
sure prompt delivery on component 
parts. Send us blueprints or return the 
coupon below for the complete, money- 
saving Alcaloy story. 


ALCALOY, INC. 


P.O. BOX 503 TRENTON, NEW JERSEY 
ASSOCIATED WITH DICKEY INDUSTRIES 











* ACCURATE INSPECTION | 
INSURES UNIFORM QUALITY 


Every phase of Alcaley production is supervised 
by experienced metallurgists. We ore licensed 
by U. S. Atomic Energy Commission to use Co- 
belt 60 in testing castings for internal fews. You 
con depend on Alcaley quality. 





Send information on Alcaloy Casting Process [J 
Send new Alecaloy catalog () 





RIS tt PS ON 
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NOW ...A Die Casting Machine that 
EXPANDS WITH YOUR NEEDS 


© Available in capacities of 250, 450, 650 
and 850 tons. 


@ Hot chamber or cold chamber models as 
desired. 


e All models are equipped with an improved 
version of the highly successful Wedge Cam 
Toggle. The incorporation of knuckled joints 
eliminates the use of pressure pins when 
under locking pressure. 


TODAY... 


e@ Buy the unique Lake Erie Series D 
“expandable” Die Casting Machine as 
a basic tool with only the essentials 
required for your present prod 
This saves money yet gives | 
rugged characteristics and top 
never before ‘obtainable in 
plified machine. Incorporated 
models of the new Series D are 
arger Die Area 
ow-Stressed Tie Bars 
Smoother, Die Closing 
rrame Engineered 
Height 
Valving 
kled, Wedge 


implified Electrica 
raulic Systems 
onversion from OPTIONAL EQUIPMENT 
unum to Zinc @ Safety Hook 


@ Screw tor Die Height 


Adjustment 
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TOMORROW... 


As you get into different types of production, you add any 


of the following features you need. They can be installed 


fast, at low cost, right in your plant 
tiple Corepull Valving Thermostatic Control of Water 
Patented “Pressure-Pac’”’ Injection Pr c Uni vers 
System tor Aluminum 
Pe 
Hydraulic Ejector 


Safety Shield 


Die Cooling System 


WRITE 
FOR DETAILS 


Send today for Circular 255 describing this new and unusual “expandable” 
Die Casting Machine 


LAKE ERIE ENGINEERING CORPORATION 
520 Woodward Avenue, Buffalo 17, N. Y. 


For more information circle No. 30 on the Reader Service Card 
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PARKER Powdered Metal 


Eliminates Machining Costs On 
Parts Like These... 


PARKER 
SALES ENGINEERS 


CHICAGO 49, Ili 

Ollie J. Berger Company « 2059 East 72 Street 
CINCINNATI, Obie 

Williom H. Broxterman * 2174 Buck Street 
DETROIT 35, Mich 

Hodgson-Geisier Co. « 18917 James Couzens 
GIRARD, Penne 

Deonie!l F. Marsh « 35 Chestnut Street 
KIRKWOOD 22, Me 

Edward F. Higgins, Jr. © 102 West Adoms Street 
WELTON, Conn. 

Girard L. Poimer ¢ Beiden Hi! Road 
SYRACUSE, N. Y. 

J.C. Palmer « 712 State 


BELLEFONTE, Penne. 


Werren G. Olson « 420 Ecst Linn Street 


, 


Tower Bidg 


One sure way to cut costs on small metal parts is to eliminate 
machining operations. Parker Powdered Metal produces the above 
parts in one press operation .. . 

. at cost savings of from 70% 


complete . . . to close tolerances 


to 90° compared with conven- 
tional machining methods. 

And Parker ,Powdered Metal Parts offer other important ad- 
vantages. Tensile strength, ductility, density, impact resistance and 
other physicals are closely controlled to meet exacting specifica- 
tions. Tooling-up is done quickly and at relatively low cost. 

It will pay you to check on the economies and design possibilities 
offered by Parker Powdered Metal. Just call the nearest Parker 
sales engineer listed here or write the factory direct 


Parker White Metal Company * 2153 McKinley Ave., Erie, Pa. 


A 4G DIVA: 


die castings 


For more information circle No. 44 on the Reader Service Card 
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POWDERED METAL PARTS 
ALUMINUM and ZINC 


ican 


IN 


inc and its produ 
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MINES 
METALINE FALLS 
WASHINGTON 


PLANT q , 3 QUARRIES 
DNC SMELTER . ~ eure PECIALTY PLANT cor RUSHED STONE 
DUMAS, TEXAS DKLAMO NSANT NOS TENNESSEE £. TENNESSEE 
















































































ANY SALVO LDA ~ 


wee eS 


 aSeeaemere” , 
J Ram 


DUAL OPERATION AT 
HILLSBORO, ILLINOIS 


PRODUCERS OF 


ALL GRADES OF SLAB ZINC 

ZINC ANODES (Plating & Galvanic) 
METALLIC CADMIUM 

SULPHURIC ACID 

LEAD-FREE and LEADED ZINC OXIDES 
ZINC CARBONATE 

GERMANIUM DIOXIDE 
AGRICULTURAL LIMESTONE 
CRUSHED STONE 


Distributors for 


(1) The Oxide Division supplies American process lead-free and leaded 
zinc oxide, as well as French process zinc oxide. (2) In the Metal 
Division, Prime Western, Select, Brass Special, Intermediate and High 
Grade slab zinc are produced. For complete picture of American Zinc 
operations, see map above 








=~ ime sales 








ompany 


Pas ao 


AMERICAN ZINC, LEAD & SMELTING COMPANY 


Columbus, Ohio « Chicago ¢ St. Louis ¢ New York ¢ Detroit ¢ Pittsburgh 
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WHY ont RATES es IN DIE CASTING © NUMBER 6 OF A SERIES 








-as needed by Admiral 


Built-in electric ranges and wall ovens are the 1. No scrap loss 
latest products of the fertile minds of appliance 2. Integral mounting bosses for easy assembly 
designers. And the most efficient methods and mate- 3. Dimensional accuracy for perfect fit of mating 


rials are employed for each component of the new parts 
4. Bold raised lettering on the control panel 


space-saving cooking units. The illustrated custom 

all oven by Admiral, with its ZINC die cast in- 5. Smooth as-cast surfaces which—being ZINC 

verted-U door frame and control panel, is an excel- take, and hold, beautiful chromium plating applied 
by commercial methods 

ger* Watch for other examples of ZINC 


die casting economies in our future ad- 


lent case in point. 
Obviously the frame and panel 
(back views above) could have 


been stamped from sheet metal, vertisements. Send for our brochure 


but not with the qualities and and contact any commercial die caster 


economies of these ZINC die cast- 
ings. Stampings not only would ga . 1 duction problems 
: - é ¢ 


lack the desired rigidity, but would Be 
not possess the following addi- \ = oa 

tional advantages obtained with % “7 p , 

die castings: : y é 


FOR DIE CASTING ALLOYS 


for the answers to your particular pro- 


The New Jersey Zinc Company, 160 Front Street, New York 38, N. <i 





The Research was done, the Alicys were developed, and most Die Castings acre based on 


HORSE HEAD SPECIAL (usicrm cciny) ZINC 
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Here is maximum safety 
from 





Pydraul F-9 hydraulic 
fluid was poured onto 
molten metal. 


But even at 1200° F. 
Pydraul didn’t burn. 


That’s because the Pydrauls 
are fire-resistant chemicals. 
They have all the lubricity 
of premium petroleum oil 
without the fire hazard, 
plus being noncorrosive, 
chemically stable, nontoxic, 
and reclaimable. 





Whatever the temperature 
conditions and viscosity 
requirements of your 
hydraulic equipment, one 
of the specially tailored 
Pydrauls will keep it 
operating smoothly and 
efficiently with all the 
SAFETY possible. 


Can you honestly afford 
not to use it? 










Use Pydraul F-9, Pydrouv!l 150, or Pydravl 600 
in your hydraulic equipment. For FREE copy of 
informative “Pydraul F-9" booklet, or data on 
Pydrouvl 150 and Pydravi 600, write: Organic 
Chemicals Division, MONSANTO CHEMICAL COM 
PANY, Box 478-H-8, St. Lovis Mw 















PYDRAUL F-9—FIRST AND ONLY HYDRAULIC 
FLUID LISTED BY UNDERWRITERS’ LAB 


On May 31, 1955, Pydraul F-9 became the first fire-re 
fluid listed by Underwriters’ Laboratories. From the Laboratories 


















wistant hydraulic 


MONSANTO. 


:1 Service Card: ““The fire hazard of (Pydraul) is rated 2 to 3 ina 
xce with Underwriters’ Laboratories, Inc.'s Standard of Classifica 
tion in which Ether rates 100, Gasoline rates 90-100, Alcohol(ethy C a ST 
rates 60-70, Kerosene (10°F. flash) rates 30-40 and Paraffin oil rates HEMICALS ~ PLASTICS 
10-20 See Underwriters’ Laboratories, Inc..s guide mm 0 18 . 
File MH6049 Pydrovi: Reg 5. Pot. OF 






a 4 


a eee eee ee ee ee i ee See i i ae ee i ee | 










WHERE 
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these die castings had to be 
LEAK-PROOF 
a 


In critical communications work, after a splice 
has been made on a telephone aerial distribution 
cable, the splice must be protected against mois- 
ture. To accomplish this, Western Electric Com- 
pany is producing a die cast aluminum splice 
case, basically cylindrical, the two halves of which 
are bolted together with suitable gasketing 
material. The housing thus forms a weather- 
tight seal capable of withstanding internal gas 
pressure of 10 P.S.1. 


These parts are run at New England Die Casting 
Company. Many other parts, meeting the same 
exacting requirements of the most critical indus- 
trial applications, are run in the all-Lester-shop. 


Mr. Charles W. Ohse, President of New England 
Die Casting, knows that he can offer his custom- 
ers the best in die castings because he has the 

best in die casting machines—Lesters. 


If you want additional information about Lester 
machines just drop us a line. And ask to receive the 
Lester- Phoenix house organ, ‘The Lester Press.” 


Lael IESTER DIE CASTING MACHINES 


REPRESENTATIVES FOREIGN 


New York . . . Steven F. Krould Toronto,Caneda . A.R. Williams Mach. Co., ltd 
Detroit M.R.Tenenboum Cincinnoti . . Index Machinery Corp Sydney, Australia Scott & Holladay, Ltd. 
Chicago ‘oa J. 3. Schmidt LosAngeles. . Machinery Sales Co Japan Okvure & Co., New York, Inc 
Cleveland . . Don Willioms St. Lovis, Milwovkee . A.B. Geers Stockholm, Sweden Aktiebologet Servus 


Core! Gebles . Morton Machinery Soles Basle, Switzerland . Hermonn Walti 


distributed by LESTER-PHOENIX, INC., 2708-U CHURCH ST. ® CLEVELAND 13, OHIO 
For more information circle No. 31 on the Reader Service Card 
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A review 
of recent 


U.S. Le Vea ae 


MOLDING PRESS having both up- 
per and lower movable plungers 
and featuring a variable cycle con- 
trol mechanism. Depth of fill, press- 
ing stops and all other movements 
in the press cycle are controlled by 
a servo-mechanism. All individual 
phases of the filling, pressing and 
ejection cycle can be independantly 
varied. 
(Patent No. 2,712,168 — Frederick 
J. Kenline assigned to Lake 
Erie Engineering Corp. — issued 
July 5, 1955) 


BRIGHT NICKEL PLATING proc- 
ess in which the nickel is deposited 
from an acidic aqueous solution of 
a nickel salt. The solution contains 
from 0.2 to 3.0 grams per liter of 
an acetylenic compound from the 
group consisting of 2-butyne- 1, 
4-diol, 4-methoxy-2-butyn-l-ol, 3- 
hexyne-2, 5-dioi, 4-diethylamino-2- 
butyn-l-ol, 4- (N-morpholiny]) -2- 
butyn-1-ol, 3-pentyn-~-1-ol, 2,4-hexa- 
diyne-1,6-dioi, and 1-diethylamino- 
2-propyne. 
(Patent No. 2,712,522—Ottoe Kardos, 
Thomas J. Menzel, and James L. 
Sweet — assigned to Hanson-Van 
Winkle-Munning Co. — issued 
July 5, 1955). 


A METHOD for reducing the pyro- 
phoricity of uranium hydride powd- 
er. The uranium hydride powder is 
brought in contact with the vapor 
of an aliphatic amine in which the 
ratio of the number of carbon atoms 
to the number of nitrogen atoms is 
not greater than six. 
(Patent No. 2,712,979 — Thomas R. 
P. Gibbs, Jr. and William H. Pas- 
field — assigned to the U.S.A. as 
represented by the United States 
Atomic Energy Commission — 
issued July 12, 1955). 


IMPROVEMENT IN THE PROCESS 
for the production and purification 
of titanium. In the process, titanium- 
bearing material is placed in contact 
with and reacted with a vapor of 
an alkaline metal fluoride in a 
chamber maintained at a tempera- 
ture that will keep the fluorides in 
the vapor state. The reacted fluorides 
are then brought into another cham- 
ber where condensation occurs. The 
improvement comprises providing 
in the cooler chamber titanous 
fluoride vapor in an amount suffici- 
ent to react with all of the alkali 
metal. Under these conditions the 


Continued on page 32 





You can buy 


THIS 





or 


THIS 





for the 
SAME 
DOLLAR 


TWO machined parts . . . . $1.00 


TEN Powdermet* parts .... $1.00 (10¢ each) 


Don't cut parts—Cat Cos#s with 
YALE Powdered Metal Parts 


Yes, powder metallurgy has an im- 
portant price story—because when 
you save the extensive and costly 
operations involved in machining, 
it shows up in more parts and lower 
production costs! 

But at Yale & Towne, there’s 
another story of equal importance 
...complete engineering service, the 
kind you can trust—from consulta- 
tion through production and deliv- 
ery of parts that are really right! 

Engineering service has given 
Yale & Towne its position of lead- 
ership in powder ae We 
are careful to recommend only appli- 
cations where Powdermet* parts will 
perform successfully. Then, in design 


TAKE ADVANTAGE 
of Yale & Towne's skilled 
engineering assistance 
on your powdered 
metal problems. 


Arrange for a visit by a 
Yale & Towne consultant 
—today! 


and production of these parts, Yale 
& Towne offers the experience, 
know-how, modern facilities and 
creative ingenuity that assure best 
results. 

As a part of this complete engi- 
neering service, Yale & Towne 
maintains a continuous special 
training program for well-qualified 
engineers. These men become 
Powdermet* consultants—available 
to discuss the advantages and limi- 
tations of Powdermet* parts right in 
your own plant. They will show you 
how Powdermet* may cut your 
production costs and improv e your 

roduct. And there is no obligation 
cs this engineering counsel. 


YALE & TOWNE 


THE YALE & TOWNE MANUFACTURING CO 


Powdered Metal Products Division 


9335 BELMONT AVE. + FRANKLIN PARK, ILL. 


The Yale & Towne Manufacturing Compeny 
Powdered Metal Products Division 


Send Today for 
Free Informative 
Booklet on 
Powdered Metals 


0 Send 
Booklet 


| Street Address... 


*Registered Trade-Mort ee 


9335 West Beimont Avenve 
Frenklin Park, Ilinois 
D Send information on Powdermet* 
parts for attached specifications or drawings 
] Have a Yale & Towne Powdermet® engineer call on me 


For more information circle No. 57 on the Reader Service Card 
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Lindberg-Fisher 
manufactures all types 
of Aluminum Melting 
and Holding Furnaces 
for permanent 
mold application— " ndleng Fiber Gedite Rexitenee Ateninom Mating ond Holding 


Furnace equipped with heavy duty resistance elements which give 
uniform distribution of hect, insuring long element and pot life. 


Gas-Oil- ; Capacities up to 1000 Ibs. Described in Bulletin 320. 
Electric resistance. 


Lindberg-Fisher 














engineers can 
intelligently recommend 
the type of furnace 
to best suit your needs StezseS2SESoe eos 
and conditions. 





Melting speciolists for 25 years 


Soles and service offices in principal cities 


LINDBERG 
VIAY, 1 


M c LTl N G F U R NA C ES Lindberg-Fisher type HNP Hydraulic Nose-Pour Tilting Crucible 


Furnace. Pouring lip is located in the axis of tilting providing a 
A Division of Lindberg Engineering Company, constant pouring orc regordiess of degree of furnace tilt. Copaci- 
; i i i fired. Described in 
2463 West Hubberd Street, Chicage 12, Iilinois ties up to 1000 Ibs. of aluminum. Oil or gos 
. ” Bulletin 57-A. 


For more information circle No. 32 on the Reader Service Card 
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USCO K-Z Aluminum Die-Casting Alloy is a high 
zinc variation of the popular USCO K. In other 
words, USCO K-Z is an AXS-679 Revision 3 alloy 
with zinc up to 2% maximum. The physical proper- 
ties of K alloy are retained in the K-Z alloy, at a 
price saving to you. 


USCO K-Z, like all other USCO Aluminum Alloys, is 
production and quantometric controlled from raw 
materials to finished ingot under the most modern 
methods of alloying and refining—giving you the 
properties you desire in your castings. 


As with all USCO Alloys, if you desire, K-Z can be 
tailor-made to fit your specific needs. 


Let ovr metallurgical engineers, who have a prac- 
eu ea a 
selecting the correct alloy and assist you with your 
melting and casting problems. 


U. S. REDUCTION CO. 


East Chicago, Indiana 


GO NDIANA © TOLEDO, OHIO 


For more information circle No. 55 on the Reader Service Card 
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maintains constant oil temperature 





in this new Lake : 


600-ton Die Casting Machine 


ROSS EXCHANGER 


Operating at 450 free cycles per hour and 
capable of producing aluminum castings 
weighing up to 12 lIbs., this new Lake Erie 
Model A-60 Die Casting Machine is rated at 
a locking pressure of 600 tons. 

To insure combined 2-pump capacity of 
20.6 gpm at 1000 psi, by providing safe, de- 
pendable oil cooling, a built-in Ross Type 
BCF Exchanger has been provided. Hydraulic 
power losses, caused by excessive temperature, 
are thus prevented! 

“Ross oil coolers are selected on the basis 
of performance, economy and availability,” 
states Lake Erie Engineering Corp. 

Rugged, dependable and top-rated for 
thermal efficiency, all copper and copper alloy 
Ross Type BCF Exchangers are preferred by 
manufacturers of numerous types of hydraulic 


machinery. Pre-engineered and fully standard- 
ized, they are stocked in a wide range of sizes 
to meet your needs... promptly. 

For detailed information, request Bul- 
letin 1.1KS5. 


KEWANEE-ROss CORPORATION 


CIVISIOM OF AMERICAN BADIATOR & STANDARD Samitaty CORPORATION 


1446 WEST AVENUE © BUFFALO 13, N. Y. 


in Canada Kewanee-Ross of Canada Limited. Toronto 5, Ont 


Serving home and industry: MMURICAN-STANDARD + AMERICAN BLOWER + CHURCH SEATS & WALL THE © DETROIT CONTROLS + KEWANEE BOULERS + BOSS EXCHANGERS + SUNBEAM AIR CONDITIONERS 


For more information circle No. 28 on the Reader Service Card 
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AUTOMATIC LUBRICATION protects new Baldwin powdered metal presses 


Baldwin Model “L” and “C” 
are just what you need for highest-quality and lowest-cost 
production. That’s true because these new 50 and 100 
ton presses are the first designed specifically for com- 
pacting metal powders 

A big reason why you'll get such low cost production 
is their automatic lubrication. In both presses a gear 
type oil pump, independently driven by a fractiona 
horsepower motor, automatically lubricates all moving 
parts continuously. It forces filtered oil through a drilled 
crankshaft to the crank and connecting rod bearings 
It pressure lubricates all other bearings subject to load 

Baldwin Model “L” and “*C” presses are designed so 
that all moving parts are completely enclosed and sealed 


powdered metal presses 


EDDYSTONE DIVISION 


Abrasive powder and dirt 


These presses automatically 

is oll pressure in the lubricating 

iced oil filter provides further 
No other powdered n 

just to meet your I 

Baldwin’s new presses 


give you such unifort 


maintenance because they | 1 have automat 
tion, hydraulic heads, shuttle type feeders, sealed 
inism, simple fill adju 
For more deta about “I and “*¢ 
our Dept. 3856, Baldwin-Lima-Hamilton 


Philadelphia 42, Pa 


variable cycling 


BALDWIN-LIMA-HAMILTON 


For more information circle No. 11 on the Reader Service Card 
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PREVENTIVE MAINTENANCE 


on Die Casting Industry's 
Hydraulic Equipment 


simplified with 


MARVEL 
FILTERS 


Change excessive \| 
and costly 
"“DOWN-TIME" 
to 
Profitable 
SUMP TYPE (cutaway) "OPERATING TIME" 


Any workman can easily disassemble, thoroughly clean and reassem- 
ble MARVEL Synclinal FILTERS, on the spot, in a matter of minutes 
RESULT:—The equivalent of o brand new filter, ready for longer pe- 
rioas of dependable service and protection 

MARVEL Synclinal FILTERS are “permanent type’ filters because 
there are no throw-away parts to buy or replace, no moving parts to 
wear ovt or break down. Your FIRST COST is your ONLY COST 
Marvel's BALANCED Synclinal design offers 2'/. times more ACTIVE 
filtering area with sufficient storage capacity for filtered-out damag- 
ing porticies; thus, longer periods of productive operation ore at 
tained at minimum filter maintenance “down-time.” 

You can further simplify your preventive maintenance program by 
standardizing with MARVEL Synclinal FILTERS, by specifying them on 
all new equipment and installing them on existing equipment 


FOR EFFICIENT FILTRATION of Hydraulic Oils, Fire-resistant 
fluids, Coolants, Lubricants, Water— 
and 


FOR DEPENDABLE PROTECTION on ali Hydraulic and other Lou 
ressure Circulati LSioas cen vans 
investigate MARVEL SYNCLIN LINE TYPE (extewey 


OVER 600 Original Equipment Manufacturers 
install MARVEL SYNCLINAL FILTERS as Standard Equipment! 


A SIZE FOR EVERY NEED 
Available for sump or line installation in capacities from 5 to 100 G.P.M 
Greater capacities may be attained by multiple installation (as described in 
cataiog). Choice of mone! mesh sizes range from coarse 30 to fine 200 





Immediate Delivery 
As in the past, Marvel continues 
to offer IMMEDIATE DELIVERY 


MARVEL ENGINEERING COMPANY 


7227 N. Hamlin Ave., Chicago 45, | PHONE: JUniper 8-6023 











eee SS HS eR eee ee ee ee ee ey 


Without obligation please send me ecoemplete data on ' 
Marvel Synelinal Filters, as indicated :— 


C) Cataleg Neo. 106—Foer Hydraulic Olls, Coolants and 
Lubricants 


Cataleg No. 300—For WATER 
Data on filters for Fire-resistant hydraulic fuids. 


Title 


Catologs ° : : Company 
containing Address 
complete dota ; City 


: State 
availabe! PMM.-12 


on request See eB eS eH SO BB eB ew eB eB ee eB ee ee eee ee ee 
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PATENTS—cont. from pg. 27 


first reaction is reversed and metallic 

titanium is deposited and a mixed 

alkali titanous fluoride formed 
(Patent No. 2,718,464 — Production 
and Purification of Titanium 
Phillipp Gross and David Leon 
Levi — assigned to Almin Patents 
Ltd., London, England — issued 
Sept. 20, 1955). 


PRODUCTION OF IRON CAR- 
BONYL by melting iron containing 
minor amounts of sulfur and casting 
this melt in plates not more than 
about 4 cm. thick. The- plates are 
cooled rapidly to room temperature 
by spraying them with water and 
are then broken into small particles. 
These particles are treated with 
carbon monoxide to form iron car- 
bony!l. 
(Patent No. 2,719,077 — Process for 
the Production of Iron Carbony] 
Leo Schlect and Helmut Schlect 
assigned to Badische Anilin- & 
Soda-Fabrik — issued September 
27, 1955). 


GOLD ALLOY PLATING BATH 
for the electrodeposition of a gold 
alloy that is acid resistant and tar- 
nish proof. The bath composition 
contains, per gallon of water, be- 
tween 0.5 and 1.5 oz. of gold cyanide, 
between 0.166 and 0.5 oz. of pal- 
ladium chloride and the metals to 
be co-deposited with the gold-pal- 
ladium between 0.5 and 1.5 oz. of 
copper and nickel cyanide each and 
between 0.05 and 0.16 oz. of cadmium 
cyanide 

(Patent No. 2,719,821 Gold Alloy 

Plating Bath Charles R. Cam- 

pana issued October 4, 1955 


A MOLTEN METAL DISTRIB- 
UTING APPARATUS that oper- 
ates under constant pressure and 
head. The system is composed of 
a melting pot for containing a 
large supply of molten metal, a 
pump within the pot and a heated 
and insulated supply line. The 
supply line extends vertically 
from the melting pot and is con- 
nected to a distributor feeder 
The feeder is connected with a re- 
line so that molten metal 
irculated continuously in 

losed circuit. Feed lines are 
connected with the horizontal 
supply line and lead to the molds 
to be done 


ipplied with 


<} 


the flow of 


nt No. 2,703,313 — Appa- 
ratus for Distributing Molten 
Metal to Molding Machines 
Marshall D. McShurley, Donald 
G. Mahoney, assigned to Gen- 
eral Motors Corp.,—Issued May 


3, 1955) 





... i the use of ZINC DIE CASTINGS 


A prime factor in the rapidly growing use of die castings has been the recognition of the process 
for what it has proved itself to be: The shortest distance between raw material and finished part. 
The automotive industry has been especially alert in taking advantage of this high speed pro- 
duction tool. 1955 models use eight times as much zinc die casting in front-end assemblies as the 
‘54 models did. 

Since this industry has been the top user of zinc die castings right along — taking more than 
half the total last year — the impressive swing to more zinc is significant. It definitely establishes 
the fact that zinc die castings are less costly to produce than those based on any other metal. 
Because of its low melting point, zinc can readily be cast in the most highly automatic machines. 
The more automatic and the more rapid the casting cycle, the greater the savings on costs. The 
smooth, as cast surface of zinc alloy castings is practically ready for plating. This gives zinc an 
advantage over all other die casting alloys for use as decorative objects and trim. In addition 
to all of the eye-catching chromium plated zinc die castings, the functional out-of-sight carbu- 
retor, fuel pump and windshield wiper housings continue to be zinc die cast at lowest cost. 

The utilization of zinc die castings is also making rapid advances for important components 
in home appliances, hand tools, instruments, electrical equipment, business machines and 
innumerable other products which, were it not for zinc die castings, would be neither as attrac- 
tive in appearance, as rugged, nor as low in cost. 


BUNKER) 


. 


EEE is se 
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Design, engineering and production 
facilities that guarantee you the 
ultimate in die-casting 


NEW ENGLAND DIE-CASTING CO. 


445 Front Ave. West Haven, Conn. 
P. ©. Box 1281 ° New Haven, Conn. 
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DIE CASTINGS 


Aluminum die castings 
give the combination of 
accuracy and strength 
needed to make 

these carpenters’ tools. 


Perfectly Perpendicular 


HERE is little doubt that the 
development of the tubular 
lock for doors was brought about 
by the need to lower labor costs 
in the construction industry. 
Where formerly it was possible 
to employ a highly skilled car- 
penter to mortise a door to take 
the lock, as labor prices spiralled 
something had to be done to elim- 
inate, as far as possible, on-the- 
job hand work. The tubular lock 
developed to help lower labor 
costs requires only two holes 
bored into the door, one from the 
edge and one from the face. The 
work is easily and quickly done, 
but the holes must be very pre- 
cisely positioned with their center 
lines exactly at right angles to 
each other. Unfortunately, many 
locks are installed without this 
required exactness. 
To guard against misalignment 
of the holes during boring, the 


Dexter Lock Co. has developed 
a simple boring jig which, when 
clamped onto the door at the cor- 
rect height, acts as a bit guide so 
that holes are automatically drill- 
ed in the proper position and in 
the proper relationship to each 
other. 

The requirements of such a 
boring jig are simple, but they 
must be met. The jig must, first 
of all, be accurate. Next, it must 
be rugged so that it will not be 
broken or knocked out of align- 
ment under normal usage. It 
shouid be as light weight as pos- 
sible and, finally, it should be in- 
expensive so that all carpenters 
can afford to own and use it. All 
of these requirements have been 
met in the Dexter Jig through the 
wide use of aluminum die cast- 
ings. 

An assembled jig is shown 
above, as well as the die cast 


aluminum components. The 
two plates which bear against the 
interior and exterior faces of the 
door are cast with a heavy sec 
tion where bending stresses are 
likely to be set up and with a 
reduced section, to cut down o1 
weight, where there are no 
stresses. All of the holes are cored 
and later reamed and tapped in 
special fixtures. This insures that 
all of the holes are exactly per 
pendicular to the face of the door 
when the jig is in place 
The edge guide, also an alumi- 
num die casting, has all of its 
holes cored in the casting opera- 
tion. On this piece, the 15/16” 
diameter guide hole is cast suffi- 
ciently close to size so that little, 
if any, clean up must be done on 
it. In the fixture which is used to 
ream the guide pin holes, this 
center bore is used for locating so 
Continued on page 53 
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CRANKCASE HOUSING is made up of two separate magnesium castings weighing a total 


FOUR SMALLER CASTINGS in- 


of 20.5 pounds. Wall thicknesses do not need to be any thicker than would be required in an clude: |} transmission support 


equivalent gray iron casting. Two cast halves are assembled by means of 25 threaded studs 
screwed mechanically into the casting in a single operation. The camshaft runs directly in the 


magnesium bore without bushings. 


he Volkswagen passenger 
car has a curb weight of 
1,600 lbs. It will carry 4-5 passen- 


gers plus luggage or a payload of 


850 lbs at a top speed of 70 mph 


It is powered by an air cooled 
opposed piston engine having a 
displacement of 72.7 cu in and 


delivers 36 HP at 3,600 RPM. It 


is a rear engined car with rear 


wheel drive and all wheels have 


independent springs 


Like many small European cars 


the Volkswagen is designed for 


economical operation and it pos- 
sesses a good ratio of useful load 
to car weight. On the commercial 
van and microbus, ratio is still 


higher 


The curb weight of this bus is 
2,400 lbs and it will carry 1,700 
Ibs payload or 8 passengers plus 
luggage. In the case of the van, 


the ratio is 2,100 to 2,000 lbs 


The use of such very light 
metal as magnesium contributed 
a great deal in producing this 
light and economical car. Various 


40 / december ‘55 pmm 


considerations which practically 
necessitated the application of 
light metal in the heaviest units 
of these cars—that is the engine, 
rear axle and transmission as- 
sembly—should be pointed out 
The car has the engine in the 
rear and on rear engined cars 
the designer always fights for 
ood weight distribution which is 
vital and important to the be- 
1avior of the car on the road 
The weight of the power and 
ive unit is 270 lbs. The engine 
alone weighs 170 lbs. For ideal 
steering control and directional 
stability one wants a little more 
veight on the front axle than on 
the rear axle. In the case of the 
ear engined car, this is difficult 
at hieve 
Although the power and driv: 
init is of short and compact de- 
and the overhang reasonable 
annot be helped that the load 
the rear axle is greater than 
n the front axle. The weight 


listribution is 45:55 with two 


bracket; 2) steering gear cover; 
3) oil pump housing; 4) camshaft 
timing gear. 


36 Pounds 


passengers in front and 42:58 
with four passengers and lug- 
gage. It is our experience that 
this ratio must not be exceeded 
if satisfactory control of the ca 
is expected 
Now you can see why we use a 
f 36 lbs of finished mag- 
castings on our car, but, 
irse, the application of a 
metal alone does not make 
satisfactory rear engined auto- 
mobile. Size and weight of the 
emaining components of the 
power plant and drive unit must 
De ailored to the car to give a 
itisfactory overall performance 
if the magnesium parts 
be made from cast iron 
would have to be added 
f the car which is 
t ase. Since this 
in the rear, it would also 
> a very detrimental effect on 
» handling characteristics of the 
That is one of the reasons 
n the past so many b 


el 


‘ngined cars were a tallure 





DIE CASTINGS 


PERMANENT MOLD CASTINGS 


TRANSMISSION HOUSING is built of a pair of castings whose 
total weight is 13.5 pounds. The company is now converting these 
from permanent mold to die castings. Thermal expansion of the 
castings required design compensations in order not to interfere 
with meshing of gears 


American car builders can learn some 
of the advantages and problems encountered 
by a German automotive company now using . . . 


Of Magnesium Castings Per Car 


By LUDWIG C. BOEHMER 


Ksw enw 


Crankcase Design Features design and it may be worth men- 


The combined weight of the Voning that all these—a total of 
machined crankcase halves is only 25—are screwed in mechanically 
20.5 lbs principally because wall in one operation This shows thi 
thicknesses and sections are not excellent machining qualities and 
heavier than would be necessary me case Of ansen bly when mag- 
on an equivalent gray iron cast- nesium is used 
ing. The crankshaft runs on four — : 
main bearings which are made of __ Rear Axle And Transmission Housing 
aluminum tubing and only the The weight of this housing 
bearing No. 2 from the front is which is also of the spl 
split, while the rest are circular sign, is 13.5 lbs without studs. It 





t cde 
one piece bearings. The camshaft contains the gears and 
runs directly in the crankcase a 4 speed synchromesh trans- 
bore and no bushings are used mission as well as a complete 
This shows that magnesium has differential, ring gear and pinior 
also excellent bearing qualities with swinging half axles. The 
and we have never experienced assembly is bolted directly to the 
any difficulties with this design engine 
If for some reason reboring. is Other magnesium castings used 
necessary, tne face of the two on the Volkswagen, include (1) : 
halves is machined off about 0.010 Transmission Support Bracket Wen pronues 
and then the assembly with the weight 1.4 lbs.: (2) Steering Gea practically free of pot 


, , . ‘ , 20 000 cas igs 
original bearing diameters re- Cover—weight 0.19 Ibs.: (3) Oil 12 . g 
bored Pump Housing weight 0.24 Ibs = oe cane 


A great number of threaded (4) Camshaft Timing Gear ecessary. Disadvanti 


studs are used in the crankcase weight 0.53 lbs Continued on nex 





pmm december ‘55 / 41 





DESIGN DATA BASED ON VOLKSWAGEN EXPERIENCE 





BORE CREASE 1/1000 mem 
ay 














EFFECT OF CRANKCASE eein- 
forcement on inerease of main 
bearing bore due to pounding of 
crankshaft is illustrated. 





COMPOSITION 
ELEMENT 











PERMANENT 
PHYSICAL PROPERTIES pea | cagrees 
— 
YIELO STRENGTH, PSH 
TENSILE STRENGTH, PS! 





14000 ~ 19500 | 17000 - 20000 
20000 - 71500 | 71800 ~ 4.000 
a2 | 2 
“-s | o-% 














COMPOSITION AND PROPER- 
TIES of VW magnesium alloy are 
comparable to SAE 501A. Note 
presence of beryllium. 


36 POUNDS OF MAGNESIUM CASTINGS—Centinued 


great amount of waste metal in 
the form of deadheads and 
feeders, approximately 70 per- 
cent of the final weight, which 
later has to be trimmed off 
Therefore, we are rapidly con- 
verting to the pressure die cast- 
ing method and most of our 
transmission housing and other 
small parts are now cast that 
way 

It took many years before we 
learned how to overcome the in- 
herent disadvantages of mag- 
nesium as compered to gray iron 
or aluminum, namely the high 
coefficient of thermal expansion 
and the lower modulus of elas- 
ticity. On account of these »rov- 
erties it was difficult to main- 
tain in our engine a _ constant 
main bearing clearance which is 
imperative for quiet running and 
durability of crankshaft and 
bearings. 


Since magnesium expands 
more than twice as much as 
steel, as a rule all bearing clear- 
ances must be somewhat larger 
than for gray iron or aluminum 
designs. 

Of course, widening of the 
bearing would have been the best 
solution, but under no circum- 
stances did we wish to affect the 
interchangeability of our parts. 
We know that very good results 
can be obtained with steel backed 
tri-metal main bearings as our 
latest experiments show. With 
this design bearing clearances 
can be reduced and we may go 
to this construction in the near 
future. Similar observations were 
made on our transmission and 
rear axle assembly where the 
high thermal expansion of the 
casting caused difficulties in the 
proper meshing of the ring gear 
and pinion. 








‘| PERMANENT Ore 
name LSS 
PrECE + PrECE 
HOUSING WEIGHT pb WEIGHT) Tu 
| 8S \mures: 8S = 





LEFT HALF CASTING | 
WEIGHT INCLUSIVE RISER « 104 
WEIGHT TRIMMED as 72 
FOUNDRY Time 


| 
RIGHT HALF CASTING | 
WEIGHT CLUSIWE @ISER | 129 02 
WEIGHT TRueMED ™ es 
FOUNDRY TIME 
| 


BOTH HALVES MAC HIMING AND 
SCREWING & STUDS TE | Ss 


TOTAL FOUNDRY AND 
MACHINE SHOP TIME oe | a 











COMPARISON is made between 

rmanent mold castings with riser 
top) and die castings with feed 
ead (below) with regard to weight 
and piece time. 


Special tooth forms and con- 
tours which are less sensitive to 
lengthwise variations had to be 
developed. This in combination 
with a correct arrangement of 
the thrust bearing and a heavily 
ribbed housing resulted in a quiet 
and durable transmission and 
rear axle assembly. It is never- 
theless necessary to make con- 
tinuous improvements in this re- 
spect, because we have increased 


VOLKSWAGEN PRODUCTION AND MAGNESIUM CASTINGS USED the power of our erigine steadily 


since 1950. We do not have a 
horsepower-race in Europe, but 
people want better performances 
even in small cars. 

The pressure die cast machines 
which we use operate on the 
cold chamber principle which we 
think is preferable for our large 
and intricate castings. Each ma- 
chine produces about 18 trans- 
mission halves per hour—that is 
a piece évery 3 minutes. (Inci- 
dentally, approximately 1,500 
complete transmission housings 
and engine crankcases are pro- 
duced per day.) 


YEAR VEHICLES TRIMMED CASTINGS 


METRIC TONS 
1945 10,020 — 


1946 8,987 o— 
1947 19,244 on 
1948 46,154 -- 
1949 90,038 

1950 105,712 $35 
1961 136,013 

1952 179,740 

1983 242,373 

1954 330,000 

1955 1,170,066 


TOTAL 











ANNUAL OUTPUT of cars and increasing use of magnesium castings, 
are charted above. The company buys magnesium in USA, Norway and 


Germany. Volkswagen's three factories in Germany employ 30,000 men. Continued on Page 44 
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Use improved mold coatings 
to get better aluminum castings 


Problems which arise in casting aluminum in per- 
manent molds—over-rapid chilling, rough surfaces, 
sticking to the molds—are solved by the use of ‘dag’ 
dispersions. 

‘dag’ dispersion No. 193 (vermiculite in water) 
is now widely used in the permanent-mold industry 
to provide a smooth, tenacious, insulating mold coat- 
ing which allows the melt to remain fluid longer and 
flow better. Proper application of this valuable ‘dag’ 
dispersion produces a smooth, durable coating which 
gives first-class castings every time. 

An overspray of ‘dag’ Colloidal Graphite on top 
of an insulating coating helps in ejecting the casting 
and prolongs the life of the vermiculite wash. Cores 
are usually coated with ‘dag’ Colloidal Graphite, and 
it can be used alone on molds when casting sections 
are relatively thick. 

To get more information regarding ‘dag’ disper- 
sions for insulating and lubricating coatings, write 
us and ask for Bulletin No. 425-N10. 


Dispersions of molybdenum disulfide are available in various carriers. We are 
alse equipped te de custem dispersing of solids in a wide variety of carriers. 


ACHESON COLLOIDS COMPANY 
PORT HURON, MICHIGAN 
--- alse ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 








se dag dg fins fon 
trouble-free Lubricilion 
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MAGNESIUM CASTINGS—Cont. 


The castings are then loaded on 
a conveyer which passes through 
tanks of boiling water to preheat 
the pieces, continues through the 
pickling tanks and then they are 
rinsed and heated again for dry- 
ing and inspection of cracks and 
other imperfections. After that 
the feeder is trimmed off on 
large circular trim saws which 
permit continuous loading and 
unloading. From there they go 
through the finishing trim line 
where all burrs are removed and 
after a final inspection are again 
pickled and shipped to the ma- 


chine shop. The picture gives a 
plan view of our permanent mold 
and pressure die cast foundry. 

The machining of these cast- 
ings is done on special machines 
particularly designed for our 
purpose. They are mostly of the 
rotating table or drum type and 
each casting is individually load- 
ed in the machine. So far we have 
purposely refrained from machin- 
ing these parts on transfer ma- 
chines, because the low modulus 
of elasticity permits harmful dis- 
tortion and this definitely must 
be avoided. 

Magnesium castings require a 
different approach when it comes 





ACCURATE Aluminum, 


Zinc and Magnesium Die 
Castings help WURLITZER 
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*»-pPproduce an outstanding high 
fidelity phonograph at lower cost 


@ To help maintain its reputation for high quality products that are com. 
petitively priced, the Wurlitzer Co. specified ACCURATE die castings. They 
were sure that every die casting would meet every specification. Cast to 
close tolerances, these castings required little or no machining, are light in 


weight, and are ready to use as cast 


Whether it's aluminum, zinc or magnesium die castings, ACCURATE is 
completely set up to help you with your requirements 


Contact us today for prompt action. 


Aluminum, Zinc and Magnesium Die Castings 


ACCURATE DIE 


CASTING CO. 


2. oe ee | OHIO 


For more information circle No. 1 on the Reader Service Card 
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to automation, but we think 
that due to our extensive studies 
we are near the solution. For 
instance, it is essential that the 
temperature of the casting dur- 
ing machining is held low enough 
and rather constant to prevent 
undesirable distortion and undue 
expansion. Since no liquid cooling 
can be applied, it is necessary to 
permit gradual cooling between 
single machining operations. W« 
even avoid direct sun rays and 
keep the shop temperature low 
and constant 

The ease and speed of the 
various machining operations and 
the cleanliness due to the absence 
of a cooling liquid is very attrac- 
tive and has resulted in very 
efficient production. The life of 
the cutting tools is more than 
five times that on gray iron and 
machining time less than one 
quarter. Even when compared to 
aluminum, magnesium can be 
machined in about two-thirds of 
the time. Of course, it took some 
time before we learned how to 
adopt our methods to this difficult 
metal, but our men would not 
want to be without it. 

As you know, magnesium 
inflammable and we make evs 
effort to keep this danger to an 
absolute minimum. It is impor- 
tant that chips are not too fine 
and are quickly removed from 
the working piece. Cutting tools 


must be kept sharp with a great 


rake angle and a small cutting 
angle and even then the cutting 
speed must be limited to about 
650 ft/min on precision boring 


Ir spite ol all these precautions 
small local fires happen once ll 
le on a working piece and 

only gray iron chips as 
inguisher; no sand and 

ainly not water or foam 

ice 1949 when we started with 
nagnesium on a large scale no 


consequence have 


There is no denying that the 
fine magnesium dust which de- 
velops during machining is very 
undesirable and every effort 
must be made for its removal o1 
separation. Otherwise it may 
have an adverse effect on the 
health condition of the workmen 
Therefore 


pervision of our magnesium ma- 


thorough health su- 


chinists is a strict rule and is 


carefully exer ised 


Editor's Note: This material was 
presented before the annual meeting 
of The Magnesium Association in 
November 





SHELL MOLD CASTINGS 


Forging and sand casting 
have been rejected 

as production methods 
for this 


large valve gate. 





HOLDING THE ANGLES of the wedge faces (a) can be accom 
plished by shell mold casting because there is no shifting of shel 
halves. Only a light surfacing grind is needed. Most machining of 
other surfaces is also eliminated 








Close Symmetry Held 





ECAUSE of their 

high first cost, forgin 
seldom used unless the 
structure that results from the 
lorging operation is an advantage 
There are, however, some in- ished. Ths 
stances where the Saving in both 


illustrated 
machining time and in the number casting in 
of parts that are rejected due to There are 
porosity, blow-holes, inclusions, 

etc. that result from a sand casting precision 


forging more economicai precision 


make a 
than a casting or machined ir 

{n those cases where the condi- Referring to the sketch, if an 
tions cited dictate the use of a imaginary plane A-A” passes 
forging, there is now one more through the wedge then thi 
change in manufacturing methods plane is the reference for al- 
that can often produce still fur- most all of the pertinent dimen- weds ive the end of 
ther economies. This is a change sions and tolerances The two m by which the ALY pened 
to a shell mold casting wedge surfaces must, of course and closed. Here the 
As a specific example of the pro- be finished to give the desired fit 


gression noted above, consider when the valve is closed. The Continued on n page 
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..»by casting this Ammunition 
Rotor Housing at 1/14 of the 
previous fabricated cost! 


\ 4 


Machined from brass in 1943, this rotor housing cost 14 
times its present delivery price. Costs had to come down 
and production had to go up. Could die casting do the 
job? Several die casters said the small holes in the intricate 
housing made the job impractical. Costly machining ap- 
peared to be the only process. 


HERE’S WHAT THE JOB INVOLVED: 


Cast the rotor housing with a diameter of 1.307’-1.310’, a 
thickness of .486” and with eleven cored holes in the cast- 
ing, some as small as .040”. Four .0780”-.0790” dia. holes 
and 2 holes .0945”-.0955” were included. Counterbore cores 
were necessary. Tolerances had to be maintained and each 
hole had to be relative to every other point .. . a most 
exacting job with 41 separate gauging operations. 


HERE’S HOW TWIN CITY HANDLED IT: 


The die was made in Twin City’s own shop. Special tooling 
was designed to insure uniformity of subsequent impres- 
sions. During casting, temperature of the dies was auto- 
matically controlled. Millions of rotor housings have been 
produced to specifications at approximately 1/14 of the 
machined cost at today’s prices. Only in a shop where 
individual attention is given can a job of this kind be 
successful. 


HOW TWIN CITY CAN CUT YOUR COSTS: 


Twin City’s experience on countless tough jobs, plus its 
ability and willingness to work with your engineers can 
help you show new profits on the products you make and 
sell. Oldest die casters in the Upper Midwest, Twin City 
welcomes the opportunity to show you how precision die 
casting can pay off for you. 


Write for facts or send sample or blueprint. Let Twin 


City demonstrate its service plus to you! 
Fo! 


TWIN CITY DIE CASTINGS CO. 


TALMAGE AVE. S.E. © MINNEAPOLIS 14, MINN. 


IZ 
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STAINLESS WEDGE—Contiaved 


must be at 90 degrees to plane 
A-A to prevent binding and undue 
distortion of the stem during 
opening and closing operation-. 

Naturally, the thickness of the 
wedge gate must be held to close 
tolerances. 

Now consider the manufacture 
of this wedge gate by the three 
methods mentioned, sand casting, 
forging and shell moid casting. 


Sand Casting 


Obviously, all of the major 
structural details of the wedge 
can be cast. The accuracy of the 
angles “a” and “c” cannot be held 
within the required tolerances nor 
can either the thickness of the 
wedge or the size and parallelism 
requirements of the groove. As a 
result, a sufficient amount of stock 
must be left on the two faces to 
bring them within finished dimen- 
sions by grinding. Further, the 
grooves must be shaped and 
brought to size by milling as must 
the hanger. All of these operations 
are expensive, particularly the 
milling operations. 

Further disadvantages of a sand 
casting for this part are that no 
reference plane exists from which 
machining operations can be 
started and, due to the large 
amount of metal that must be 
removed, the likelihood of un- 
covering sub-surface defects that 
will cause rejections is great 


Forging 


Some improvement as far as 
cost of machining is concerned is 
achieved when the wedge is 
forged. Not all of the structural 
details can be included in the 
forging, but the basic accuracy is 
sufficiently improved se that less 
metal needs to be removed. Fur- 
ther, because of its superior 
structure, the number of rejected 
parts is very greatly reduced. 

The expensive milling opera- 
tions have not been eliminated by 
converting to a forging. However, 
the amount of metal that must be 
removed is less and location for 
the start of machining operations 
is somewhat simpler. 


Shell Mold Casting 


As a shell mold casting, all of 
the advantages of both sand cast- 
ing and forging can be secured 


Continued on page 80 





1. WHERE WEAR RESISTANCE is a problem and to reduce high machining costs 

investment castings may prove to be the solution. Two of the several used in print 
ing machinery ore shown. The guide brackets, lower left, and the gripper pad, lower 
right are typical. 


ones timing, in terms of thousandths of a second or less, is the 
secret of successful operation of a modern high speed printing 
press. Particularly is this precise timing required when a multicolor 
press is involved. Couple this requirement with ultra-smooth operation 
since vibration and shock reversals cannot be tolerated, and the magni- 
tude of the design job faced by the engineer becomes apparent 

But these considerations are not the only ones that must be faced 
Ruggedness is paramount. A modern printing press may not fail 
Regardless of the sort of material being printed, time is always of the 
essence and a press breakdown can well mean the difference between 
success and failure for the individual or company who depends on the 
printer to get the job done on time. 

Then too, these high speed presses are expensive and the purchase 
has every right to expect them to operate in a trouble-free manner 
tor long periods of time. Because they realize all of these factors, the 
Miller Printing Machinery Co. has utilized every method of fabrication 
that will give them the sort of product required and still allow their 
presses to sell in a highly competitive market. 

In these presses, therefore, both investment castings and die castings 
zinc and aluminum, are used to give the best functioning part 


The Investment Castings 


maintains front register of the 


Only two of the investment 
castings in use are shown. The 


sheet of paper. In this operation 
the individual sheet of paper is 


INVESTMENT CASTINGS 


Long Life 
Components 
In High Speed 
Equipment 


BY CARL SIEBKE 
en Engineer 


KAI, DD - ant KAn~ 


edge is brought 
the guilds bra 
neid in registe 
bracket, th 
sideway to sex 
registe! 

Because of the abrasiveness 
some paper stock, this operatior 
could cause severe wear on the 
register surface of the guide 
bracket, if it were not made of 
suitable material with sufficient 
hardness. As soon as the sheet is 
completely registered, the guide 
bracket lifts and allows the sheet 
to proceed 

Due to the high wear facto: 
on this part, it has always been 
made of hardened steel. Prior to 
the availability of investment 
castings, this guide bracket was 
originally designed as a forging 
As such a part, the pivot hole and 
the large hole in the back had to 


be drilled and some 13 different 
MANY BIE CASTINGS ARE USED 


front guide bracket, Figure 1, earried forward until the front 
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DIE CASTINGS 


LONG LIFE COMPONENTS, Continued 


surfaces machined; both grinding 
and milling operations were re- 
quired 

By conversion to an investment 
casting, the machining operations 
have been reduced to two very 
simple inexpensive ones. The 
pivot hole is still drilled and a 
light grind taken over the bevel 
on the front to insure exact 
angular relationship and desired 
smoothness. As the part is cast, 
it has an approximate surface 
roughness of 125 microinches 
which is adequately smooth for 
this part, with the exception of 
the beveled surface 

The other investment casting 
illustrated is a gripper pad 
Figure 1. Formerly a forging ir 
mild steel, it is now investment 
cast in aluminum bronze. The 
knurled surface shown is as-cast 
and the only machining required 
is to ream the large bore and tap 
the side hole for an adjustment 

In the case of each of these in- 
vestment castings, the new man- 
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2 LIGHTWEIGHT, complex contours, lowered machining costs are some of the reasons 
. 

why both zinc and aluminum die castings are widely used in printing machinery 
In each case illustrated, some specific design problem dictated the use of a die casting. 


ufacturing method has given a 
superior product at a reduced 


cost 


The Die Castings 


As in the case of the invest- 
ment castings, only a few of the 
many die castings used on these 
printing presses are illustrated 
These castings fall into two gen- 
eral classes: those where weight 
is not a matter of any moment 
and the other where the mass of 
the part must be kept down due 
primarily to the need of rapid 
and smooth reversal in the di- 
rection of motion 

The upper tape bracket and 
the upper tape pulling bracket 
Figures 2a and 2b, are strictly 
structural and, as long as they 
have adequate mechanical 
strength, the only requirement is 
minimum manufacturing cost 
Both parts were originally de- 
signed as zinc die castings. In the 
cast of the tape pulling bracket, 
the steel rod is a cast-in insert in 


the die casting. This rod has flats 
machined into it to insure ade- 
quate anchorage of the die cast- 
ing on the steel. The bracket is 
used as-cast except to drill and 
tap one hole for a set-screw 
On the tape bracket, which 
fastens to the other end of the 
cast-in rod noted above, the large 
pivot hole and the hole to accept 
the rod are both reamed. The 
threaded set-screw holes are 
cored in the casting and later 
tapped 
On neither of these castings is 
any surface finishing other than 
normal trimming required 
The stripper finger, shown in 
Figure 2c, is an aluminum die 
ting. This part. guides the 
at the instant the grippers 
it to the paper conveyo! 
n oscillating membse 
operating at about one cycle per 
second, with an amplitude, at 
the tip, of about % inch. Whilk 


Continued on page 80 





DOEHMLER-JARVIS DIviSsSIOn 


OF NATIONAL LEAD COMPANY 


GENERAL OF PICES 
nee TOLEDO i, OHIO 


BATAVIA. N.Y 
CHICAGO. ILL Tel. CHerry 4-952! 
GRAND RAPIDS. MICH 
POTTSTOWN. PA 
TOLEDO. O 


General Manufacturing Co., Inc. 
1957 Plant St. 
Middletown, U.S.A. 


Att.: Chief Design Engineer 
Dear Sir: 


Here's something new... 


Now you can havé@\bright anodized aluminum 
parts that match /chrome plate almost exactly 
for_brilliance,;, color and tone. 


Or you can have these parts in rich golds, 
peacock blues, deep crimsons...any color or 
tone you wish...with lusters from a bright 
high polish to a soft satin. No chipping. 
No peeling. Top notch resistance to wear, 
weather, corrosion. 


You can have any aluminum part bright 
anodized, whether stamped, forged, 
or extruded. 


CHIP-PROOF FINISH 


Already designers are seizing the idea... 


For instance, gay frames for eyeglasses 
are now bright anodized. So are exciting 
new coffee makers...and a number of colorful 
houseware items. 

That's only the beginning. Bright anodized 
aluminum is replacing heavy chrome plated 
grilles in several style-setting new 
automobile models now in production or 
planned. The blend with chromed body trim 
and bumpers is said to be perfect...cost 
front-end weight much lower. 


4 ACID RESISTANT AND 
: NON-FADING 


BLEND WITH INTERIOR Ul HOLSTERY 


MATCH CHROME PLATED TRIM 





In the appliance field, one leading range 
maker is bright anodizing control knobs and 
emblems. And bright anodizing is also being 
used to re-style refrigerator and other 
kitchen appliance hardware...in color. 








So it goes. Think what might be done to give 
dash boards new dash! And maybe we'll soon 
see a car "gold-trimmed" throughout. We've 
sketched other possibilities and you'll 

think of more -- instrument bezels, tubular 
furniture, window frames, perhaps. TV sets? 
Cameras? 


And your products? Doehler-Jarvis is ready 

to stamp, forge, extrude, or draw aluminum 
parts and bright anodize them for you. Maybe, 
too, we can give an “assist” on design. 





A Doehler-Jarvis sales engineer will be glad 
to meet with you anytime. Just say the word. 


Sincerely, 


+. oe 


\ 


Doehler-Jarvis Division 
National Lead Company 


RAINBOW-WIDE COLORS 








NON PEELING 





RICH APPEARANCE 


DOEHLER-JARVIS DIV. OF NATIONAL LEAD COMPANY 
TOLEDO 1, OHIO 





INVESTMENT CASTINGS 


Recommended Melting Practice For Small Heats 


Part Two 


HOLAS J. GRANT 


e ; Meto ws 


R. NIC 
te Pre 


(Editor’s Note: In Part One of this 
paper, originally prepared for the 
Investment Casting Institute, Dr 
Grant outlined the general and spe- 
cific problems of melting small 
batches for :nvestment casting.) 


71TH the preceding outline 
W serve as a broad discussion 
the problems one must meet, 
recommended practice for 5 to 
pound melts is as follows, based on 
a number of prior conditions 


Conditions 

1. Stainless steel castings, type 321 
(titanium stabilized) with a melt 
of 10 pounds required for one 
flask. 

2. Small motor-generator high fre- 
quency set for about 30 KW at 
10,000 cycles. Magnesia crucible 


Recommended Practice 

1, Select sheared bar stock, cut if 
possible short enough so that the 
ends do not stick out of the 
crucible very much; or cut for a 
minimum of exposure. since ex- 
posure incvetses heat losses to 
the atmosphere. Make sure bar 
stock is free of greas. and ‘is 
dry 
Use type 304 stainless steel in- 
stead of type 321 
Melt at maximum 
make sure 
charge 


power but 
bridging of the 
does not occur, since 
bridging would result in over- 
heating of the molten bath at 
the bottom of the crucible 

If stainless scrap is available and 
is of proper high quality, add it 
as the charge melts so that the 
scrap, which is often bulky and 
irregula in shape, heats up wit! 
the descending charge and does 
not chill the molten bath ex- 
cessively on sinking into the 
melt 


As soon as the charge is molten 
check the temperature by the 
bect means available to you to 
avoid overheating 


‘ Based on your practice, you will 
have lost probably one and at 
the most, with poorer practice 
2 percent chromium. The melt 

will have picked up some oxy- 
gen (about 0.02 percent), some 
nitrogen (possibly 0.01—0.02 
percent), and will have lost 
about 10 percent of the man- 
ganese and 40 to 60 percent of 
the silicon. Neither the man- 
ganese nor the silicon loss are 
of concern and nothing can or 
should be done about the nitro- 
gen increase unless you suspect 
that the pick-up is larger, in 
which case your titanium re- 
quirement will be higher for 
stabilization 


After an addition of about 0.03 
percent of calcium silicon metal to 
deoxidize by plunging under the 
surface, having made sure the tem- 
perature is about 2850 to 2900 F 
make an addition of 2 percent 
chromium to adjust for oxidation 
losses, add an adjustment of elec- 
trolytic nickel to make an 18 
chromium—10 nickel composition 
(see below) 

If an oxide skin appears to b 
forming, add about 0.02 percent 
Ca-Si metal, and immediately there- 
after add about 0.9 percent titanium 
to attain carbide stabilization (0.08 
percent carbon » 6 or 7 titanium 
05 to 06 titanium required) as a 
good grade of nickel 30 percent 
t.tanium 

The 70 percent of the nickel in the 
nickel-titanium addition should bs 
adjusted by pure nickel 
19 percent specified 
titanium addition 
covery of abovt 75 
prior deoxidati on if 


to reach 
above 


nould give 


be 
thereafter Immediately 


nickel 


not too high and the melt can 


immediately 
after the 
titanium alloy is in, add 


poured almost 
T 


) 


again either 0.2 percent CaSi metal 


or 


checking the 


,*9 


percent Misch and pour, again 
temperature 


Variations 


3. 


If two or three flasks are to 

noured from the same m« 

titanium loss will increase 

each flask poured, in thi 
afer addition would | 


about L/ ercent 


tall 


ifely 
example 2800 F or 
at most 


would 
a ae 
Additi« 


nium would follo 


be required 


chedule Oxidat.on 

would prob 
no more ? 

cent cnhromiur 


The initia 


arbon 
up Vv id ur and a 
her titan addition would 
required to give stabilization 
nst carbide precipitation and 
r 


ranuiar corrosion 


Continued next page 
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MELTING PRACTICE—Continued 


Temperature Control 


For temperature control 


several 


methods are available 

1. Optical pyrometer. The readings 
can be extremely misleading if 
one sights on slag or oxide skin 


suriaces as 
molten metal 
must 


tions 


compared to the 
face. Precau- 
be taken to cali- 


brate for significantly dissimilar 
alloys and for different temper- 


ature 


ranges 


More 


than one 


reading is required 


Immersion thermocouple 


These 


certainly give the most reliable 


<1 


and reproducible readings with 
proper calibration and precau- 
tions against contamination. Sili- 
ca protection tubes are some- 
what expensive and discourage 
taking more than one or two 
fast readings per heat. For very 
high temperature work (greater 
than 2800 F) contamination be- 
comes a greater factor and more 
frequent cut-backs to clean wire 
are recommended 


Immersion rods of the same al- 
loy. A cheap relatively rapid 
temperature estimate can be 
made by using a wire or rod of 
fixed diameter of the same alloy 








When you buy your die 
castings from Universal, 
you are gaining the serv- 
ices of experienced die 
casting engineers, die de 
signers, production men 
and management. You are 
putting a well-equipped 
shop to work on your 
castings. You will find, as 
hundreds of other com 
panies have, that you can 
depend upon Universal 
for quality, service, de 
livery and prices that will 
help keep your own 
production costs down 


We Specialize In 
Brass Die Castings. 


UNIVERSAL 


DIE CASTING COMPANY 


5001-05 Santa Fe Ave. ® Los Angeles 58, Cal. © Phone Kimball 7264 
For more information circle No. 56 on the Reader Service Card 
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or a similar melting point alloy 
as the melt. The time to melt off 
the tip, deeply immersed, is a 
measure of the higher tempera- 
tures. A build-up ef solidified 
metal tells that the metal is very 
cold 


Control For Hydrogen 


If porous castings are obtained 
which can be correctly associated 
with hydrogen evolution on solidi- 
fication, one or more of these steps 
will aid in eliminating much of the 
hydrogen 
1. Flush with dry argon or helium, 

using very small openings in a 
silica tube. If the crucible is 
full of metal, splashing becomes 
a problem 
Clamp on a vacuum head over 
the top of the furnace if this is 
at all possible. The furnace de- 
sign may be modified to permit 
this. Even a very poor vacuum 
will help 

Reoxidize the melt using nickel 

* oxide or iron oxide; the oxygen 
will remove hydrogen. Then de- 
oxidize and pour quickly 


Alloy Additions 


Precision casting, small melts, 
requires the development by the 
industry and its suppliers of new 
grades of ferro-alloys and master 
alloy additions to simplify and 
speed up alloy control. Since one 
is frequently faced with the 
problem of buying alloy grades 
of wrought composition already 
within an AISI, AMS, SAE o1 
similar specification, but is also 
faced with the 


ng losses 


inevitable melt- 
provision for adjust- 
ments must be Sizing cf 
ferro-alloys and master-alloy ad- 
ditions is important to permit 
gradual additions which 
will not chill the metal bath, but 
powder undesirabl: 
because of lumping. In this re- 
spect, definite important steps ar« 
already being taken 


made 


more 


grades are 


Summary 

While small heat practice pre- 
headaches, there 
are preferred methods of melting 
and deoxidation which can mini- 


mize many of the more serious 


; 


sents many 


problems. An awareness of the 
magnitude of the problem is the 
A knowledge 


of the losses of elements for a 


first prerequisite 
given practice is a necessary first 
step. After that, close control and 
a constant realization of the pit- 


lalis Variable 


associated with 
f 
f 


should suffice to mini- 


practice 
mize the difficulties 





PERFECTLY PERPENDICULAR 
continued from page 35 


that the guide holes are properly 
positioned when reamed. 

The two guide pins, the clamp- 
ing screw and the lock screw are 
steel screw machine parts. The 
handles are die cast aluminum 
also. 

Thus, through the use of prop- 
erly designed aluminum die cast- 
ings, a tool has been created that 
has all of the accuracy needed, 
is adequately rugged, light in 
weight and low in cost so that 
lock sets can be installed rapidly, 
easily, neatly and without highly 
skilled labor. 

One other operation must be 
done installing a lock set. The 
strike plate must be mortised into 
the door frame and the face plate 
mortised into the edge of the 
door. 

Experience has shown that, if 
a neat job is to be done, the out- 
line for the mortise can not be left 
for the individual carpenter to de- 
termine. Usual practice is to hold 
the plate in place and draw 
around it. This procedure usual- 
ly results in a mortise that is too 
large for the plete and often with " . 
chipped edges | Sorry to interrupt—but the boys are having 

To overcome these faults, a tool 
has been devised as shown in ° ° o 
Figure 1. The outside of the cut- trouble with the aluminum melt again 
ters is the exact size for the mor- 
tise of a Dexter faceplate or strike 
oe San: Cae aes he Ss conducive to absorption of Hydrogen. Also good gating and risering is vital 
diameter to fit the hole that has . : ‘ 
boom bared tn the deer te tale the to reducing other porosity, such as trapped air and internal shrinkage. 
ee oe ae ee You'll find the answer to such common problems as de-gassing, gating and 
spring mounted to retract inte ‘the risering, etc., in a new booklet especially prepared by our Metallurgical De 
body of the cutter partment. It's yours for the asking . . . just write to this department for your 

In use, the carpenter positions copy of "How to Melt and Cast Aluminum Alloys”. 
the cutter properly and strikes the 
shank with a hammer. The steel This is one of the research and service facilities offered to industry by the 
cutters mark the mortise exactly Geo. Salli Metals Co. Our Metallurgical staff is always at your service and will 
This tool must, of course, have all be glad to consult with you (in person or by telephone) on any matter related 


f the same characteristics as > 
e characteristics as the to non-ferrous metals. We will also create and produce special alloys to meet 
yoring jig 


To accomplish the desired end any special requirements you may desire. 
result and still have a low cost, 
durable market, the body is also 
die cast aluminum. Five holes are 
drilled to mount the cutters and 
the center guide installed in a 









































Yes, aluminum can get "balky’. Especially when melting conditions are 


For superior service on non-ferrous metals, call .. . 


Better Alloys for Better Castings Through Creative Metalluray 

previously cored hole The George Sall Metals Co., Inc. 
On both tools, no surface finish- he ’ 

ing is required other than to re- dit. BUTLER STREET — PHILAL P 

move all burrs and flash that 

might be left after casting and 

trimming 


PHIA 17 


PRODUCERS OF 
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INVESTMENT CASTINGS 


Variable entrance 
vones 


ee yy 
ee eset 7 eZ 


—* u 


— 





Average stress rupture 
life of vorious turbine 
bucket alloys of 1600 F 
and 38,000 ps 

















5 hee tremendous increase in 

production quantities of in- 
vestment castings in the last 15 
years has largely paralleled de- 
velopment of the gas turbine en- 
gine. With this continued expan- 
sion, there has also been a grow- 
ing industry recognition of the 
further need for technical im- 
provements that will result in 
higher casting quality and there- 
fore broader applications 

Design personnel are fully cog- 
nizant of the diversified casting 
configurations which can now be 
incorporated in their forward en- 
gines and must have the assurance 
that the part will be engineered 
in the foundry with full considera- 
tion of performance and dura- 
bility. In a discussion of current 
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Burner support 


Turbine blades & vanes 








Variable nozzle segments 





WHERE INVESTMENT CASTINGS ARE USED in typical aircraft turbines is indi- 
cated above, although not all of them are used on the particular engine illustrated 
In this Allison J35 turbo-jet engine, turbine blades and vanes are investment cast. 





2. SUPERALLOYS COMPARED, left, chow how experimental nickel base castings rate 
against currently available nicke| and cobalt base forgings 


» F COMPLICATED CONFIGURATIONS now being investment cast are indicated by 


the variable nozzle of an afterburner, above, cast in 310 steel 


Gas Turbines: Where 


‘rations on aircraft turbo-jet 
turbo-prop engines, let us 
ler the criteria for choice of 
tings by the metallurgist in 
trospect of forgings. 
The primary considerations 
been the following, and we 
ll enlarge upon them wh 
ering specific items: 1.) De- 
gn or configuration; 2.) Engi- 
eering requirements; 3.) Quali- 
1.) Productivity; 5.) Cost and 
alloy utilization 


Current Applications 


At the present time, investment 
cast parts are largely confined to 
the hot end of the gas turbine as 
illustrated in the photographs of 
typical turbo-prop and turbo-jet 


engines in Figure 1. These cast- 
ing applications utilize the high 
temperature strength of both 
austenitic steel and super-alloys 
the later comprising the most criti- 
cal parts of the entire engine, tur- 
bine blades and vanes 

From a design standpoint, cast- 
ings and forgings for some con- 
figurations of turbine blades ar: 
a “stand-off,” but a careful com- 
parison between recent cast nickel 
base alloys and currently avail- 
able forging alloys shown in Fig- 
ure 3 indicates that well designed 
castable alloys are most attrac- 
tive to the engineer. 

The minimum hot strength 
properties as measured by stress 
rupture tests indicate that the best 
cobalt base and nickel base forge- 





5, IMPROVED ALLOY UTILIZATION hos been gained by in 
> 

vestment casting this burner support. A 15-Ib. casting hos 
replaced an 80-lb. forging 


4. POSSIBLE WEIGHT REDUCTION of the centrifugally cost 6 THE TREND toward longer, thinner bu 
T56 turbine case, top, in 310 stainless might be gained by * dotted line superimposed on pho! 

investment casting. Large columnar grains in certain sections bucket now in production 

can be seen in macro etched section (below) 


Investment Castings Fit In... 


1955 Standard method 


able alloys exhibit a much lower suitable gating and risering pra of pro ducin g 
strength level. This seems to be tice many components of to- 
entirely logical if one considers The productive capacity and day's aircraft turbine en- 
that the higher the hot strength ability of the investment foundry gines is the investment 
the more difficult is the material to achieve rapid expans r u casting process. 
to forge times of emergency are of rs 

Under good foundry control an accepted and recogn . 
with the proper inspection prac- vantage, demonstrated on m Ten ears from 
tices, it has been demonstrated than one occasion when new t 1965 y 
that high quality standards ar: ing and rapid delivery of newly now, passenger 
being maintained under condi- designed prototype parts hav cors may be using invest- 
tions of high yield level Good been required to meet rigid ment cast parts by the 
foundry practice in handling such hedul millions in gas turbines... 


materials has primarily resolved Parts such as segments for the 


itself into a logical approach in variable nozzle of the afterburner ‘\ 





—_—————_—— and the core or body of variable 
MATERIAL presented her wa entrance guide vanes are 
contained in a paper given by an duced from Type 310 steel. Thes« 
K. Hanick, metallurgi | vy 

son Div., General 

fore the Fall 

ment Casting 


are complicated configurat 


Continued on page 64 


pmm december ‘55 / 55 





GAS TURBINES—Continued 


You May Not 
Find Any 
Pistons In Y 


4 he automotive gas turbine, 
still in its early stages of de- 
velopment, will undoubtedly use a 
number of cast components. How 
many of these will be investment 
cast is a question which, accord- 
ing to Dr. Donald N. Frey who is 
working on the development of 
gas turbine power units for Ford 
Motor Company, can be deter- 
mined largely by the ability of the 
investment casters to meet auto- 
motive cost limits on a production 
basis 

Dr. Frey pointed out the pres- 
ent use of investment castings for 
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COMPRESSOR POWER 
TURBINE TURBINE 





AIR PATH of the regenerative turbine is through the compressor, then through the 
regenerator where exhaust heat is added, and into the burner. The air, then 1500 F 
enters the turbines that drive the compressor and power shaft, and finally into the 
regenerator. 


our 1956 Ford... 


“We in gas turbine engineering have a firm conviction that the numerous 
problems of design, performance and cost of turbos for vehicles will be 
solved. From a technical standpoint, the gas turbine today can be justi- 
fied in heavy vehicles and a substantial number of passenger vehicles will 
be equipped with turbos within the next 10-year period . . . We believe 
that if a complicated device such as the internal combustion engine can be 
built as cheaply as it is, then the future gas turbine, by reason of its basic 
simplicity and potential high production will be produced at lower cost...” 
A. A. Kucher, Director of Scientific Laboratory, Engineering Staff, Ford 
Motor Co. 

Here is a report by the associate director of Ford's Scientific Laboratory, 
delivered before the Fall meeting of the Investment Casting Institute, out- 
lining the progress being made in selecting the materials and casting 
methods that will be used in tomorrow's automotive gas turbines .. . 


erator where exhaust heat is add- 
ed, and into the burner where es- 
sentially constant pressure burn- 


a large number of nozzle vanes, 
turbine blades for the compresso! 
turbine wheels and suggested 
other possible applications for this 
casting method. He also indicated 
places permanent mold and shell 
mold castings are or might be ap- 
plied successfully 


ing and secondary dilution occurs 
Next, the air, now at approxi- 
mately 1500 F, enters the turbine 
which drives the compressor, then 
into the power turbine where the 


Here is Dr. Frey’s explanation 
of the operation of the regenera- 
tive gas turbine in which invest- 
ment cast parts may one day play 
an important part 

The air path of the regenera- 
tive turbine is through the com- 
pressor, then through the regen- 


useful shaft power is extracted 
and finally through the regener- 
ator where much of the remaining 
heat is returned to the incoming 
air 

It is the regenerator, he com- 
mented, that makes the gas tur- 
bine as good as or better than the 





BEARING CASING, the darker compo- 
nent, is now a nodular iron casting 
may lend itself to a precision casting 
technique such as shell molding. 


ithe oe ee 


automotive piston engine by im- 
proving the part load fuel econ- 
omy 

One of the principal problems 
faced by the designer, Dr. Frey 
said, is to keep the bulk of the 
automotive turbine engine down. 
The turbine weighs less than its 
piston engine competitor, but 
will, if care taken, take up 
more Space 

Some of the present or prospec- 
tive castings which may ultimate- 
ly become regular 
the gas turbine of the future wer« 


described by Dr 


performers in 


THE COMPRESSOR, about 9? 


ter, has two-piece construction, with the 


n diame 


inducer an aluminum permanent mold 
casting and the expeller a forging 


The compressor made of alu- 


minum alloys for the pressure 
ratios and resulting dischargs 
temperatures of interest will most 
likely be of two-piece 
tion, he 
piece constructior 
with the inducer bein 
nent mold casting and the « 
a forging 

The physical properties of 
permanent mold cast 
inducer, with the possibl 


tion of fatigue properties 
quate for the stress e1 


W ' tir , 
No Success in cas 


AXIAL POWER TURBINE, about 8 n 
diameter, indicates big potential use for 
investment cast blading. Use of cast 
blading appears attractive if costs can 
be held down 


COMPRESSOR TURBINE and variable 
gree nozzle assembly, all mounted in 
the bearing cose. Nozzles are movable 
to improve port load fuel economy of 


the engine 


SINGLE NOZZLE [left 
sembly is now being p 


vestment cast ng 


RADIAL INFLOW TURBINE 
two-piece construction: the 

be cast, the expeller forged 
chined. Eventually, the expeller 
cost either os ao separate piece 


tegral with the exducer 


vith the physical 
iired has beer 


ng method 


re than adequats 
properties. Burst speed 
excess of 2,000 ft/sec have | 
ybtained. I believe this s per 
magne im over cast ail 
to the better du 
st 


magnesium alk 


Continued next page 
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AUTOMOTIVE TURBINES—Cont. 


The restriction in the use of 
magnesium in this part is the 
danger of fire. If a rub were to oc- 
cur, this would produce heat and 
fine magnesium powder. It would 
appear that the final resolution of 
this difficulty will be in extensive 
field service testing. 

For the two-piece construction 
of a radial inflow turbine, several 
fabrication possibilities present 


themselves he said. The exduce: 
is clearly to be cast in any case 
and cast exducers of the type il- 
lustrated have performed satis- 
factorily so far. Stresses, of course, 
are relatively low in this part of 
the turbine. The expeller at this 
stage of development must be a 
forged and machined component, 
but he expressed hope that a cast 
expeller, either as a separate piece 
or integral with the exduce: 
might eventually be developed 
The expellers used today are 

















The Trend is with Badger... 


BADGER quality makes your product more competitive! 
* Zine and Aluminum Die Castings - 


20! WEST OKLAHOM 


MILWAUKEE 7, WISCONSIN 
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true investment castings. Their 
cost, according to the Ford scien- 
tist, appears too high by at least 
a factor of three and it furthe: 
appears that the cost of the cast- 
ing process itself must be reduced 
significantaly. He urged develop- 
ment of low cost investments and 
eliminatioin of wax or plastic pat- 
terns. 


In many engine designs, an azial 
flow turbine would be used for the 
compressor turbine as well as fo 
the power turbine stage. The use 
of casting techniques for making 
axial flow compressor turbine 
blading appears workable and 
even mandatory and an all cast 
power turbine stage seems feasi- 
ble, Dr. Frey said, but an all cast 
axial flow compressor turbine ap- 
pears marginal at present because 
of the most severe stress and tem- 
perature condition. 


Cast Blades For -Axial Wheels 


Possible directions to go in 
making axial flow wheels were 
described. For most methods 
casting of individual blades is 
necessary. The use of cast blades 
appears very attractive in the 
automotive turbine blade, he said 
although the present day invest- 
ment casting costs of such blades 
are too high. He indicated that a 
reasonable standard for the long 
run would be a maximum cast- 
ing cost of 15 cents above metal 
per cast blade. 

There are many ways to at- 
tach blades. The most direct and 
widely used today is to machine 
the root and fit it into a machined 
or forged slot on a forged roto: 
This he called prohibitive in cost 
for automotive turbine use. Cast 
blades will have to be attached 
to the rotor by welding or brazing 
or by a second casting process 
whereby the rotor is cast onto the 
assembled blades. This latter all- 
cast process looks feasible for 
power turbine stages 

The prospect of a turbine wheel 
cast in one piece in one operation 
does not appear promising at the 
moment, Dr. Frey said, but it can- 
not be neglected. If casting qual- 
ity or scrappage rates with such a 
process could be reduced, this 

uld be the ultimate answer for 
at least power turbine staging 

The nozzle vane, at the present 
time, is an investment casting, but 


Continued on page 79 











hing Section 











Finishing includes all secondary operations performed 
on precision metal molded parts — up to and includ- 
ing final surface treatment. This section presents new 
information about the specialized methods, equip- 
ment and materials needed for finish-machining, 


assembly, surface preparation and final finishing of 
all precision metal molded parts. 





The Bellows 


THREE PIECES FOR THE 
COST OF ONE 


This special machine drills two die 
castings for vacuum cleaners at one 
time. Eight holes are drilled in one, 
thirteen in the other. Two Bellows 
Air Motors and two Drill Press Feeds 
do all the work the operator only 
loads and unloads work pieces. 


FINISHING OPERATIONS 
DONE 2'2 TIMES FASTER 
Iwo Bellows Air Motors and a 
Rotary Feed Table made the 
difference. This shop-built 
machine drills, bores, and faces 


aluminum gas regulator bodies 


DIRECT COSTS CUT 
FROM 17.4¢ TO 14.3¢ 


Two Bellows Air 
stalled on this turret lathe to control 
cross-slide and turret actions. Inside 
and outside diameters are finished 
and threads rolled on die cast tem 
perature regulator parts. 


Motors were in 





Here are three actual cases of large cost reductions made in die castings. In each 
case savings have been made by using one or more Bellows Air Motors to 
replace slow, manual methods, or to combine separate, related operations into 
one efficient, economical process 

Such conversions are inexpensive and amazingly easy. For the Bellows Air Motor 
is a unique and different air cylinder. It is a power unit complete in itself — 
with all controls built-in. Advance and retract speeds are independently adjust- 
able. Built-in 4-way valves, in a wide choice of electrical, pneumatic, or manual 
controls, provide the type of control needed for each job. Only one air connec- 
tion is required, and that can be made with flexible hose. Bellows Air Motors are 
easily interlocked for automatic sequencing of work movements. 


With these facts in mind, take a new look at your own shop. Wherever you see 
an operator's hand or foot moving a crank, wheel, lever, or pedal back and forth 

back and forth, you see a high-cost operation. In nine out of ten such 
cases a Bellows Air Motor can do the job faster, better and far cheaper. 


WRITE TODAY FOR 
ILLUSTRATED BOOKLET, 
THE BELLOWS 

AIR MOTOR. 

DEPT. PM 255 


The Bellows Co. 
AKRON 9, OHIO 
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Abrasive Rolls. . . 
new tools for metal finishin 


BRASIVE rolls, 


coated 


made from 
cloth, are 
comparatively new tools for fin- 
ishing metal parts. They are today 
proving to be versatile, expend- 
able tools in the die and mold 
making shops, repair shops and 
finishing departments of die cast- 
ers, permanent mold casters, in- 
vestment casters, and powdered 
metal parts fabricators 


What Is An Abrasive Roll 


abrasive 


An abrasive roll is nothing more 
than a tool of an expendable na- 
ture used to abrade a softer ma- 
terial than itself for the purpose 
of cleaning, grinding, and/or pol- 
ishing a surface 

The abrasive roll, Figure 1, con- 
sists of a continuous coil of coated 
abrasive strip wound and glued 
tightly together in the form of a 
roll, much like a rug that has been 
rolled up for transit 

In use, the abrasive roll is 
mounted on a mandrel, Figure 2, 
that slips up into its center hole, 
left for this purpose in the prep- 
aration of the roll; the mandrel is 
then revolved at a speed ranging 
from 1,000 to 35,000 rpm. Next, the 
revolving roll is pressed against 
the surface to be cut, or literally 
worn away, by the tiny particles 
of aluminum oxide (or silicon car- 
bide) imbedded in the surface of 
the coated abrasive material 

As the cutting action proceeds, 
the roll 
away, at the same time it is having 


itself gradually wears 


a substantial cutting effect on the 


By JAMES L. ERICKSON 
Chaisnan 


American Abro 


surface being worked. This wear- 
ing away of the roll proceeds by 
the successive disintegration of 
the closely rolled layers of coated 
abrasive cloth: first the particles 
then the cloth itself, then the next 
layer of particles, then the cloth 
holding these, and so on 

The mandrel, Figure 2, is re- 
volved by a suitable power unit 
such as a rotary air grinder, ele 
tric grinder, et« 

The following factors influenc 
the degree of abrasion 
1. The hardness of 
sive particles imbedded in 
the abrasive cloth 

make the rolls 
The size 
abrasive particles 

Their distribution and abur 
dance 

The degree to they 
are bonded to the surface of 
the abrasive cloth 

The force with which they 
are placed in contact with 
the surface to be abraded (a 
force which in turn is a 
function of the diameter of 
the roll 
the magnitude of the force 
used to the roll 


surface to be 


the abra- 
used to 


and shape of the 


which 


the roll’s rpm and 


press 
against the 
and 

The nature of the surface to 
be abraded, ie. its hard- 
ness, degree of smoothness 


abraded) 


melting point, et 
Unfortunately, no 
worked out a 


one has 
mathematical for- 


mula suitable for shop use that 


Continued next page 


EXPENDABLE rolls of 


7 


cooted abrasive 


cloth are finding wide usage in tool and 


die shops, as well as on the finishing line 


where precision metal costings ore prox 


essed 


1. PARTIALLY ROLLED cartridge shows 


glue layer (g } that holds the rol! ¢ 


gether 


2. CARTRIDGE ROLL (8) ‘ 


(F) 


onte 


ond 


na 


pressed 
direct on 


mandrel (A) in the 


rotated at high speeds 
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3. FOUR SIZES of cartridge type abro- 
sive rolls indicate the range of use- 
fulness and adaptability. 


4, FULL TAPER spiral type abrasive rolls 
can be obtained in heights up to 


I'/> inches 


5. SIDEWALL TAPER is o variant on the 
spiral type roll which provides side 
and angular abrasive surfaces. 


enables one to calculate the opti- 
mum grit size, roll shape, rpm, 
applied force, etc., given the 
physical properties and mechani- 
cal characteristics of a surface to 
be abraded and the end results 


desired. 


Sizes and Types of Abrasive Rolls 


There are two major types of 
abrasive rolls: (1) the cartridge 
sometimes referred to as “pencil” 
type rolls in the smaller diameters, 
Figure 3, and (2) the spiral, Fig- 
ures 4 and 5. The cartridge 
type have the same outside diam- 
eter over the entire length, while 
the spiral rolls are tapered in di- 
ameter. 

Spiral rolls are subdivided 
into two classes: (1) the full 
taper type, see Figure 4, and 
(2) the side wall type, Figure 5. 
In the case of the full taper, the 
outside diameter begins to de- 
crease beginning at the base end, 
while the outside diameter of the 
side wall type does not begin to 
decrease until 4% to % of the dis- 
tance between the ends of the roll 
—leaving the remaining length of 
the roll of uniform diameter. 

Table 1 lists the most common 
sizes of the different classes of 
abrasive rolls. An examination of 
this table shows that the smallest 
cartridge type abrasive roll in 
common use is 4” OD x 34” face 


TABLE 1. SIZE RANGE OF ABRASIVE ROLLS 


x %&” hole size, while the largest 
is 1%” OD x 2” face x %4” hole 
size. Rolls both larger and smalle: 
than these extreme sizes art 
made, but generally on special 
order only. 

It is interesting at this point to 
note that the thickness of the 
abrasive cloth used to make rolls 
varies with the size of the grit par- 
ticles on its surface. The larger 
the grit particles (and the smaller 
the grit number) the thicker the 
abrasive cloth. It follows that if 
one wants to make a series of rolls 
of a given diameter, say 2”, it takes 
a longer piece of abrasive cloth of 
large grit number to make such a 
roll than it does of a small grit 
number. In other words, more raw 
material (in this abrasive 
cloth) is used to make a given roll 
out of a large grit number than 
out of a smaller grit number (by 
length.) Since the cost of the raw 
material is predicated on the cost 
of this material per foot, the cost 
of abrasive rolls of a given diam- 
eter is a function of the grit num- 
ber. 

Abrasive rolls fit easily 
mandrels with the base end of the 
roll butting against a threaded 
spiral tapered position on the 
mandrel. This portion is short in 
length, while the remaining end 
of the mandrel! fits into the chuck 
of an air or electric motor-driven 


case, 


onto 


Continued on page 64 


Cartridge Rolls Spiral Rolls: Full Taper 
Outside 
Diameter 


Overall 
Height 


Outside Base Overall! Base 
Diameter Diameter Height Dior eter 
%” 1 » , 
A » 1" % : 
S/lé } ” %, ] 
%” "y } 


1 
1 
1 } ) 
} 


Spiral Rolls: Sidewall Type 


Base Overal 
Diameter Height 
pa _ 


Side wal! Bare 
Height Diameter 


% 1 


Sideweol! 
Height 


4 


Overall 
Height 


} 


tae aR KS: 
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the new 


PARKER-KALON 
plant 


Production facilities 
matched with an 


unequalled experience 


Starting with a revolutionary idea, the original Sheet Metal Screw, 
Parker-Kalon has become the leading manufacturer of Self- 
tapping Screws and other fasteners essential to low-cost assembly 
of thousands of products. 


gs 
to 


Industry’s reliance on Parker-Kalon has brought about this 
growth, and the new P-K plant, in a real sense, was built to your 
specifications. In this great new plant, P-K Fasteners will be 
produced in larger volume to meet steadily increasing demand. 
Advanced engineering and laboratory equipment will also con- 
tribute to P-K progress in fastener research and development. 
Parker-Kalon’s unequalled “know-how” is now matched with the 


finest facilities for all operations. Now, more than ever, you can 
be sure... “If it’s P-K... it’s OK!” 











eee, 


PARKER-KALON DIVISION + General American Transportation Corporation, Clifton, New Jersey 


IN CLIFTON, N. J. About 10 miles from New York City. 


267,000 SQUARE FEET of floor space, with 225,000 sq. ft. for 
manufacturing: the remainder for offices, shipping, etc. 


PRODUCTION-FLOW DESIGN Single-story construction, with 
layout that permits progressive flow of products through 
processing Operations. 


MECHANIZED MATERIALS-HANDLING Special conveyor systems 
and other modern equipment provide advanced degree of 
automation, and speed production. 


r 


: id x % "ad j 
i aed é@ 7 t 


j 


ANTOMATIC HEAT-TREATING equipment, of P-K design, i 


typical of new production facilities for highest efficiency 
YP P g 


ADVANCED QUALITY CONTROL Newest inspection and testing 
equipment guards P-K quality standards 


PACKING AND SHIPPING area is fully equipped for rapid 


handling of large stocks and shipment of orders. 


AIR-CONDITIONED LABORATORY provides all modern require 
ments for research, fastener development, and perform 


ance tests. 


3 ~~ 
a 4 ae 


SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS 
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ABRASIVE ROLLS—Continued 


tool which revolves the mandrel 
at high speed. If pressure is ap- 
plied to the roll, the mandrel 
tends to screw itself up into the 
inside diameter of the roll—which 
in turn, prevents the roll from 
slipping. 

To highly polish a die casting 
die cavity that has deep tool 
marks, begin by using, say, a roll 
of 80 grit material, and subse- 
quently 120, then 180, then 220 
grit, and so on until the desired 
degree of polish on the die sur- 
face is obtained 

Abrasive rolls are cheap to use 
Their initial cost is very low com- 
pared for example to mounted 
stone points, and their final cost 
is also low because they are not 
subject to the breakage character- 
istic of ceramic type cutting 
wheels and most mounted hard 
stdne points 

Even though they are expend- 
able, they do last a relatively long 
time in use 

They are safe to use because 


they do not break into dangerous 
little pieces that fly up. 

They are flexible, and conse- 
quently, tend to assume the shape 
of the surface they contact when 
revolving, thus uniformly cutting 
the surface. In addition, they 
wear away evenly and not in one 
or two spots on their surface— 
characteristic of hard wheels 


FORM CONVAC DIVISION 

Consolidated Vacuum Corp 
wholly owned subsidiary of Con- 
solidated Engineering Corp., has 
been merged with the parent or- 
ganization and will be known as 
the ConVac Division of Consoli- 
dated, according to an announce- 
ment by Philip S. Fogg, presi- 
dent of the Pasadena firm 

No change in the policies, 
management, or personnel will 
occul 





AIRCRAFT TURBINES 


continued from page 55 
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which in the present state of the 
art lend themselves to investment 
castings 

However, development work in 
precision forging and improve- 
ments in brazing with high tem- 
perature materials has been seri- 
ously considered on the variable 
nozzle exhaust segment which is 
shown in Figure 3. A two piece 
forging followed by nickel base 


alloy brazing appears to be an at- 
tractive method of manufacturing 
because of possible cost savings 
and quality improvement. 

It is recognized that the experi- 
mental gating and risering tech- 
niques in the foundry were never 
successful in completely eliminat- 
ing the shrinks in this casting al- 
though the holes were chased to 
a non critical area of the part. This 
particular detail is specifically 
mentioned because it is a good 
example of occasional foundry 
performance which may adverse- 
ly influence the engineer in choice 
of casting or forging on some fu- 





EXCLUSIVE 
“TRU - GRIP” 
TAP HOLDER 


is lighter, small- 
er in diameter 





built-in features assure 

continuous operation for 
longer periods! 

On job after job — in shop after shop 

— the reaction is the same: ‘Procunier 

heads are producing and lasting for 

beyond expectations.’ And no wonder 


They're more than just tappers, they re 
y ' 
precision instruments, corefully moa 


hined, accurately ground, balanced 
FLEXIBILITY— regardless of pre tested. Rugged sonst ve, they com 
ime advance ‘eotvres ond acvon 
size or shape of product to be tages that mean just one thing more 
° reduction for less. Procunier heads 
treated, PHOSTEEM will clean give you sustained operation at faster  efferds easier 
. . _ speeds, unporolieled accuracy, fewer tepping close to 
and phosphatize it efficiently broken taps; less spoiled pieces, per walls or shoul- 
fection in produced parts and less op ders. 
Ask for erator fatigue 
Write for FREE Broch ivi lete detail d 
PHOSTEEM BULLETIN 55-137 cothestians oo the congiele the yp oe ‘Tevelee 
eods. See how they con help you produce more for less 
NEILSON CHEMICAL CO. | a one 
eT 4563 Benson St. Detroit 7. Mich. wre: }«=6| PROCUNIER SAFETY CHUCK COMPANY 
pnt a. en Windsor, Ovterie = | (14-16 S. Clinton St. © Dept.12 © Chicago 6, Ill. 
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The Ideal NEW Process for TREATING 
METAL SURFACES for PAINTING— 


For top corrosion resistance, 
Band greater paint durability 
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ture design. 

For applications of this type 
which specify Type 310 steel. 
either the cast or forged shape has 
adequate durability in considera- 
tion of physical properties and 
alternate manufacturing proce- 
dures then become an excellent 
approach to stimulating technical 
development for the improvement 
of both quality and cost 

The T56 turbine case which is 
shown in the photograph, Figure 
4, is another example of a part 
which can be produced either by 
casting or forging, currently used 
as a centrifugal casting. It is sug- 
gested that here is a challenge to 
the industry 
to further utiliza- 


investment casting 
improve alloy 
tion for which reason it is cast in- 
stead of forged. For example, when 


a similar experimental part was 


fabricated from a the 
weight was approximately 240 
pounds. Casting the 
weight to 138 pounds after rough 
machining at the foundry 

This apparently would indicate 


an improved utilization of 


forging, 


reduced 


alloy 
but the resulting machining chips 
although they stay at the foundry 
for return scrap melting is not the 
It is conceivable that this 
part if precision cast would weigh 
only 108 pounds after removal of 


answer 


gates, sprues and risers 

From the standpoint of dura- 
bility of this 
seems to be no criticality 


component there 
with re- 
spect to the typical large and col- 
umnar grain structure as illus- 
trated in the macro etched cross- 


Figure 4 


some improvement in grain struc- 


section of However, 


ture might be accomplished using 





ALL-ELECTRIC operation 


ETTCO-EMRICK 
Lead Screw Tapping Equipment 


Ne reversing motor needed — 
electro-magnetic clutches do the work 


This exclusive feature provides a 
speed, sensitivity and precision 
unequalled by any other tapping 
method or device. it eliminates 
the need for a reversing motor, 
cams, air and hydraulic systems. 
You get these advantages in both 
single and multiple spindle opera- 
tion because Ettco-Emrick Lead 
Screw Tapping Equipment can be 
used as single spindle units or 
with Ettco-Emrick Multiple Spindle 
Heads. The equipment is furnished: 
(1) as individual units; (2) as stand- 
ard upright machines; or (3) as 
special machines built either by 
us or by you to your requirements. 


and control... 
for the fastest, most accurate 





hot investment molds to produce 
more equiaxed grains 
The burner support in Figure 
5 is another example of improved 
utilization by 
weight from an 80 pound forged 


alloy reducing 


plate down to a 15 pound casting 


This again reflects in cost 


Future Applications 
It has 


some of the 


become apparent that 
advance designs on 
buckets 
it more difficult to produce 
de- 


sign trends for obtaining perform 


turbine are tending to 


make 
because 


investment castings 


ance include not only shrouded 


onfigurations but long, thin air- 
foil sections. The problem of ade 
quate gating and feeding coupled 
with the problem of hot tears in 
the mold necessarily complicat 
the casting procedures 


Ir this 


preferred 


shape ol 


followed by 


oining many be the 


respect, a cast 
geometry 
hot torging or « 


tive 


manutacturing proce 
togethe 


both foundry and forge shop with 


ire. This would then tie 


justification of the process on the 


basis of alloy utilization and cost 


A further 


on some conhigurations 


benefit may be incurred 


with only 


slight compromize on _ strength 
the 


interior 


from casting since the blad 


near the root would 


ceive little or no hot work 


The 


shrouded 


photograph ol 
productior 
compared in Figure 6 with a line 


drawing 


BASIC LEAD SCREW UNITS when combined 
with standard Lead Screw Machines and 
Ettco-Emrick Multiple Heads and workhoiding 

= fixtures give the advantages of high speed, 
precision ‘specials.’ Standardized Ettco com 
ponents make this tooling practical and in 
expensive. 


} n larger comp! 
made from both stainle 
stainless ferrous base m 
hould not overle 
yf replac ing im 


weignt 


naving 
MULTIPLE HEADS and work- 
holders are “Unit-Engi- 
neered” to insure fastest 
loading, positioning, tapping 
and ejertion. 


ETTCO TOOL CO., INC. 
586 sOwNSON avE. «+ SHOOKLYS 27, &. ¥. 
Cucage + Detrot > Lon Angetes SestrQuters Mm oughowt 


Clutch torque can be regulated to 
meet tapping conditions. Thread depth 
can be controlied to within % turn 


of tap 


* TAP AND DRILL 


demor 
mnection ec 


coating de velopmert 


osion resistance 


DI nol 


stainless materials will extend 


LEAD SCREW 
MACHINE vestment casting usage and benefit 
° ont Coeete 


from the high potential produ 


ACHMENTS - TAPPING MACHINES * INDEXING FIXTURES CHUCKS tivity and cost reduction 
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Which coating is 


wef. 
~ the, 30g " 


Sm 


e right one? 


CHECK LIST OF PROTECTIVE NEEDS 


C 


Will @ coating of paint be applied, or will the 
protective coating be the “final” treatment? 


What type of atmospheric exposure con be ex- 
pected in service? Indoor, normal outdoor, indus- 
trial or sea air? 


How much equipment will be required, how com- 
plicated and how expensive? How much floor 
space will be required? 


Can the coating be applied ot room temperature 
or does it require heating or electrolytic equip- 
ment? 


66 / december ‘55 pmm 


LJ 
bo 
LC) 


Whet requirements do the soles factors impose? 
Appearance can range from simply “acceptable 
surface” to a finish which helps sell merchandise. 


Are there special performance conditions such as 
light absorption, electrical conductivity, resistance 
to abrasion, etc.? 


What bose metal and, in some cases, which alloy 
are used for castings? 


How critical is the maintenance of the solution 
used in coating? 








CB TECHNICAL REPORT 





A working guide to selecting 


and applying 


Surface Protection for Die Castings 


HILE die cast surfaces in untreated condition 
have adequate resistance to corrosion for many 

applications, a number of important uses of die cast- 
ings introduce conditions of exposure which require 
further surface protection 

Part of the tremendous expansion in the use of die 
cast components is due to the successful develop- 
ment of specialized chemical and electrolytic treat- 
ments which passivate, seal and insulate the die cast 
metals against surface corrosion 

Some of these finishing systems have also helped 
to widen the use of organic coatings on die castings 
by providing a superior bond between the paint and 
the base metal. And beyond their protective qualities 
certain of these coatings also have or can be given 
decorative appeal 

The problem is: which one should you choose to 
protect die cast surfaces against various types of ex- 
posure, while at the same time, considering ease of 
application 

The range of use for electroplated coatings is fairly 
well established, being specified principally for ap- 
pearance, rather than for the protection they afford 
Likewise, the application of organic coatings has been 
determined on the basis of styling where extra 
protection is required, some form of preliminary 
chemical or electrolytic surface treatment is indicated 

Whether or not your castings are going to get a dec- 
orative organic coating, you will probably want to 
consider the use of a protective finish directly on the 
die cast metal. Fortunately, there is a variety of sur- 
face protective coatings to choose from, most of which 
are offered in proprietary form with accurately con- 
trolled composition and dependable performance 
For each of these, exact techniques of application have 
been developed to gain maximum protection. Also 
some processes are offered under a licensir g arrange- 
ment 


Factors to consider 

If your castings are going into some piece of 
military equipment, you'll have small problem decid 
ing which surface treatment to use; the military specs 
will tell you what performance is required. But i 
consumer products, it will be up to you to decid 
whether any sort of extra protection 1s needed and 
so, which one 

To some engineers, it appears that one ty] 
ing is about the same as another, the ma 
being cost. However, there are a nun 
consider before you get down to the 
tion of cost per square foot ol 1 

First, the surface treatment n 
with the basis metal. Whether 
minum or magnesium di 
item that will help you i: 
may even be necessary t 
metal 

Next to be considered 
applied over the chemical 
treatment, or is this the final surface 

What type of exposure will these irtace be 
quired to withstand, and for how long? A type ol 
tective treatment that is adequate for prolonged 
posure to normal outdoor weathering may not hold up 
in sulphurous industrial fumes or salt laden sea air 

From the production point of view, you will want 
to consider whether or not this type of coating call: 
for elaborate, new installations in your plant, o1 
whether some simple and inexpensive unit that 
doesn’t require much floor space can be used 

In the same direction, it may be important to 
out whether the finish can be applied from a roon 
temperature solution, whether heat must be applied 
or perhaps more expensive electrolytic apparatus 
needed 


Continued next page 
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SURFACE PROTECTION (continued) 


The sales department should not bs verlooked 
either, for a gadget that goes inside a working mech- 
anism may be entirely satisfactory with an olive drab 
colored coating that gives good protecti whereas 
an item that is to be displayed on the shelf of a hard- 
ware store may rule out anything but a clear, bright 
lustre, even though it gives no better protection than 
the darker colored coating 

Additional service conditions may 
your decision. For example, where abras 4 con- 
dition of operation, then a hard, dense coating must 
ulkalies or 
tact with 
the surface, this should also be noted. In special equip- 


be specified. If some liquid, such as water 


other material is occasionally in direct cor 


ment, such as optical and photographic goods, perhaps 
the most important condition after surface protection 
will be the need for a non-reflecting surface film. On 


the other hand, electrical insulation or conductivity 
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nfluence 


may be desired from the 


for its ability to protect metal 


chosen 

After balancing out these properties, it might bs 
good idea to check on the type of products now re- 
ceiving these coatings. If, for example, you find that 
the finishing system you are considering is being used 
on business machine housings, then you'll feel safe 
in specifying the same material for less vigorous serv- 
ice in decorative escutcheons. If it is being used suc- 
cessfully to protect the metal parts of traffic sig: 


then it will probably do equally well on parkin 
meters 


What types of coatings are availab 


Protective coatings mi t ro 


le? 


pe 


types such as phosphate 
oxide, chrome 
for more than one tyr; 
sharply 

Here is ; 


of coatings con 








APPLICATION * ** 


Leaching removes slight iridescence, 
e * e e o gives ie white finish. 














Lowers light reflectivity, resists fing- 
erprint corrosion. 














Very abrasion resistant — oxide 
coating. 





Less abrasion resistant than anodic 
coating. 





Electrical conductor; can be arc or 
spot welded. 





Protection during process, storage & 
shipment. 





Less protective. 





Low electrical resistance. 





Abrasion resistant. 





Satisfactory paint base for all 
exposures. 






































me principal properties 
coatings can be used on zin 
ium die castings, although dif- 
required for each. The film i 
1 in a dichromate bath. The film 
ridescence although leaching 
solution results ir 


h similar in appear- 


are suitable as final finishes or 
Whe re adde d al rasion resistances 
quer may be applied over it 
tep before plating, th 
ving a bright 
metal 
able in different forn 
die casting alloys 


» be optained to dive ft 


. 
:nd magnesium die castings 


dense laver of 1 


» the metal sur- 
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SURFACE PROTECTION—continued 


Anodized aluminum is an exceptionally hard, re- 
fractory coating of aluminum oxide. While aluminum, 
exposed to the air, forms a natural oxide coating, the 
electrolytic process in any of several varied tech- 
niques produces a heavier, more uniform coating. This 
coating is non conducting and is extremely resistant 
to abrasion. ; 

On die cast magnesium, an anodic finish having 
good abrasion and corrosion resisting proverties can 
be obtained using a sodium hydroxide solution. The 
anodized surface is then sealed with sodium chromate. 

Black coatings for a combination of protection with 
a non-reflective surface are useful in many instances. 
Aside from the appeal of a smooth black surface as 
a decorative coating, this type of finish has svecialized 
uses, such as interior of optical and photographic in- 
struments, lighting devices, etc. 

Black molybdates and chromates are commonly 
used (in addition to the anodic treatment mentioned 
above) on zinc die castings to obtain black coatings 
The molybdates have limited use, not being recom- 
mended for outdoor exposures, while the chromate 
black has the same service characteristics as reported 
for the regular dip chromates. 

Black nickel is sometimes applied, but since this is 
an electroplating process, is not included in this 
report 

On aluminum, anodic coatings can be dyed black. 
although special techniques must be used when deal- 
ing with the common high silicon die casting alloys. 
The silicon tends to produce an uneven, streaked or 
smutty finish, although methods have been developed 
for avoiding this condition. 

Oxide-chromate coatings can be produced from 
proprietary solutions giving a thin iridescent golden 
brown coating on aluminum. This is an amorphous 
coating, integral with the metal surface. Properties 
are reported to include electrical conductivity, ver- 
mitting arc welding and spot welding. It is used for 
both corrosion resistance and paint base 

Chrome pickle is a treatment developed specifically 
for protecting magnesium and is satisfactory for pro- 
tection during storage and shipment, while also pro- 
viding a satisfactory base for paint. To increase the 
efficacy of this treatment for more severe exvose, the 
coating can be sealed in a boiling dichromate bath 
Slight etch provided by the chrome pickle aids the 
development of paint bond. Since this process re- 
moves as much as .002 from the metal surface, it is not 
used where close tolerances are necessary 

Hydrofluoric dichromate treatment, also developed 
for use on magnesium, gives better protection against 
corrosion than the chrome pickle and does not remove 
metal. Characteristic color of the coating is a brown 
or black. This method can be used either as a final 
finish or as a paint base for all conditions of exposure 

Other treatments are available for the die cast al- 
loys, but are not as commonly used. Some are varia- 
tions on the above general types of surface coatings 
Detailed technical information about most of the 
processes mentioned above is available, inc!uding 
process methods, salt spray resistance, and physical 
properties 
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How are they applied? 

Typical process cycles should be of interest as ar 
indication of the manner in which each type of finish- 
ing treatment will fit into an existing production lin« 
While manufacturers of proprietary finishing mater!- 
als differ somewhat in the recommended cycles for 
their materials, typical processes are described here 
which, in general, indicate minimum and maximum 
operating conditions. 

A chromate coating cycle recommended by one 
manufacturer is as follows: 1) Clean with an alkaline 
cleaner; 2) Cold or warm water rinse; 3) Neutralize 
in a 1 to 3% sulphuric or % to 1% nitric acid bath at 
room temperature for 15 to 30 seconds; 4) Cold 
running rinse; 5) Dip-agitate in a bath made up of 
a 1:1 mixture of water and proprietary solution for 
10-45 seconds at 130 to 150F; 6) Cold water running 
rinse; 7) Where clear, bright finish is desired, leach 
in a 3 oz./gal caustic soda bath for 5 to 15 seconds; 
8) Rinse in cold running water; 9) Rinse in clear 
hot water not to exceed 160F; 10) Dry by air blast 
or centrifuge not to exceed 160F. 

For the above cycle, tanks, racks and coatings 
should be made of the following materials: Types 
304 or 316 stainless steel welded with 310 Mo elec- 
trodes, Koroseal, Tygon or polyethylene. 

Phosphate coating cycles have been suggested by 
one manufacturer as follows. Since these coatings 
can be applied by spray, immersion or brush on, 
several alternatives are available. 

Either a three-stage or five-stage cycle is suggested 
for spraying or immersion. The three-stage spray 
washer cycle calls for spraying the proprietary 
solution for 1 minute at 140F, followed by a cold 
water spray rinse for 1 minute, and a mild chromic- 
phosphoric acid rinse for 30 seconds at 140F. Forced 
air or oven drying is recommended. To extend this 
to a five-stage cycle, the above steps are preceded 
by an alkali or emulsion cleaning for 1 minute, 
followed by a hot water spray rinse to remove alkali 
residue. 

The immersion cycles are comparable, using similar 
baths. One manufacturer suggests that the tank 
treatment with agitated solution is superior for 
processing zinc die castings. On the other hand, 
several large spray installations have been noted in 
which zinc, and aluminum die castings and steel 
parts are processed simultaneously 

In the brush-on technique, the proprietary solution 
is reduced with two or three parts water, applied 
with suitable brush, then flushed off with hot water 
A mild chromic-phosphoric acid rinse may then be 
wiped or brushed on 

Tanks for this process may be constructed of mild 
steel, and heating can be accomplished by any units 
capable of maintaining the solutions at specified 
operating temperatures Some variations in the above 
cycle have been indicated with regard to tempera- 
tures, and length of immersion or spray, but the 
number of stages and flexibility are comparable 

Anodizing is a simple means of forming an oxide 
coating on aluminum electrolytically. A proprietary 
method for applying this for zinc is also commonly 
used 

After preparing the aluminum surface by polishing 
or other mechanical treatment, the casting is made 
the anode in a suitable electrolyte such as sulphuric 
acid (by a patented process), or chromic, oxalic 
phosphoric, sulfamic or boric acid. For anodizing 
magnesium a 5 percent sodium hydroxide solution 
can be used. Continued on Page 64 








Coatings Cover Broad Range Of Protection Needs 


2) Cold water rinse; 3) Anodize in 15% sulfuric acid 30 
min. by Alumilite procedures; 4) Cold water rinse; 5 
Neutralize in sodium bicarbonate bath; 6) Cold water 
rinse; 7) Dye; 8) Cold water rinse; 9) Seal dye coat in 
potassium bichromate bath; 10) Cold then hot rinses 


MUM sits 
heed ttt tile 


Allte Resear Products, Ine 


CASE NO 1: Protective coating (without paint) for 
* “* zine die castings used on a portable tool 

Raw casting is at left, chromate coated casting at right 

Treatment cycle is: 1) Anodic alkaline clean 30 sec.; 2) 

Cold water rinse; 3) Acid neutralize in 2% sulfuric acid; 

4) Cold water rinse; 5) Iridite 24-73 at 140° for 30 sec.; sh ‘Sicaeiedle. ede ' 

6) Cold water rinse; 7) Sodium carbonate bleach, 3 oz./gal 

for 5 sec.; 8) Cold water rinse; 9) Hot water rinse; CASE NO 4: Protective coating prior to painting Dow 

10) Warm air dry * ** H magnesium casting used in aerial 
camera by Chicago Aerial Industries, Inc. Good con 

Re ae ghar Fe" asa ductivity of Iridite £15 Mag-Coat has functional use 

gf tee og ‘ ng! coatings having lower conductivity would prevent ade 

es ‘: = mal quate grounding of components and cause radio interfer 
ence. Process cycle is: 1) Surface lapped; 2) Solvent wash 
3) Rinse; 4) Etch type leaner NaOH 8 oz./gal at 160F 
for 10-20 min.; 5) Rinse; 6) Iridite 215 modified using 
l% normal HCl to reduce dimensional change; 7) Rinse 
8) Hot rinse at 160F; 9) Dry 





CASE NO 2: Protective coating prior to painting an 

. * aluminum die casting used in a house- 
hold appliance. Phosphate coating is applied using 6 
steps: 1) Parco cleaner; 2) Hot water rinse; 3) Bonderite 
by drip or spray; 4) Cold water rinse; 5) Parcolene 
rinse; 6) Oven dry 


Baas: oo 


nesium 
these Walkie-Talkie castin 
process with hydrofluori } 
Cold rinse; 4) Boil at least 45 min. in s dichromats 
bath; 5) Rinse in hot and running water After 
drying, the castings get a r ate primer 1 ' 


painting and baking 


= 


Pump D Lear, 1 


CASE NO 3: Black anodized coating for die cast alu- 


minum jet engine components to meet 
government spec. Process cycle includes: 1) Alkali clean 
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NEW H-P-M Mechanical Clamp 


Assures Positive Die Locking 


Here’s why H-P-M’s new die casting machine makes better castings: 
new positive clamping action is achieved by sliding wedges driven by 
knuckle-joint linkage which preloads the press frame and backs up 


the platen. The results , . . a minimum of flash . . . sound castings. 


In this new H-P-M clamp mechanism there are no toggle pins under 
heavy shear load . . . no single line contacts . . . and no extremely 
high stressed members that normally result in high maintenance 


cost and down time, 


These are just a few of the 40 new and improved features of the new 
H-P-M die casting machine. 
Write for Bulletin 5400, a 
completely illustrated story 
on this H-P-M line of profit 


makers, 


THE HYDRAULIC PRESS 
MANUFACTURING COMPANY 


1094 MARION ROAD 
MOUNT GILEAD, OHIO 
U.S.A. 
For more information circle No. 26 on the Reader Service Card 
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The properties of the oxide film 
will vary, depending upon the al- 
loy, electrolyte, and length of 
cycle. Thus, in an aluminum alloy 
silicon has a tendency to cause 
dark, uneven streaks and can 
only be used for decorative pur- 
poses when dyed black or a dark 
color; copper in an aluminum al- 
loy tends to cause porosity and 
low resistance to corrosion and 
abrasion. 

The typical sulfuric acid anodiz- 
ing cycle includes the following 
steps: 1) preclean; 2) rinse thor- 
oughly in hot water; 3) rinse in 
cold water; 4) anodize in tank for 
about 35 minutes while agitating 
5) rinse thoroughly in cold water; 
6) where color is desired, im- 
merse in dye bath for 15-30 min- 
utes depending upon color; 7) 
rinse; 8) oven-dry at 180-190F 
for 15 minutes; 9) set dye in nickel 
acetate solution for 15-20 min- 
utes; 10) rinse in hot water; 11) 
dry 

For anodizing zinc die castings, 
the cyc’e after cleaning, blasting, 
tumbling or other preliminaries, 


JET BLACK coating over zinc is deco- 
rative and increases corrosion resistance 
Coatings are 0.00004 to 0.00008 thick 


ond resist norma! handling ond wear 


includes: 1) thorough rinse: 2) 
anodize: 3) water rinse: 4) hot 
water dry. Tanks and other equip- 
ment for anodizing are similar to 
that required for electroplating 
Chrome pickle is a relatively 
simple and rapid method of apply 
ing a utility coating on magnesium 
die castings, and it requires only 
a 10 second dip in a sodium di- 
chromate or chromium trioxide 
and nitric acid bath, followed by 
~ ir exposure, and l 
r rinses 
corrosion resistance 
chrome pickle is then “sealed” | 
boiling for about 30 minutes in 


dichromate bath 





ase} iiags NEWS AND DEVELOPMENTS 


to get any of the free 

materials described here, 

circle the appropriate number on 
the reader service cards 

bound into this issue 


MOLTEN METAL PUMP FOR DIE CASTING POTS 


A new molten metal pump has ten zinc alloys 


been introduced that has been The pump is designed to han- 


specifically C signed for handling 
molten metal and molten salts 
such as are found in the die 
casting industry and in small 
heat-treating plants 

The pump is driven by a one 
horse-power motor and all sub- 


dle 45,000 pounds of molten zinc 
per hour with 80-90 psi ai: 
pressure at 30 cu. ft. per minute 
The standard length of the unit 
is three ft. from base to the center 
line of the discharge Other 


lengths can be supplied on order 


merged parts are fabricated from Wire Equipment Manufacturing Co., inc 
F r > 


mo nformation re , 205 n the 
stainless steel to insure long life ~  Reanier Gaevias Gasd 


particularly when handling mol- 
BARREL FINISHING MACHINE WITH EIGHT DOORS 


A new eight-door stationary- the cylinder, it is held in position 


fixture finishing machine designed during the processing operation 


primarily for coloring of alumi- by the pads and by pressure of 
num castings has been announced the closed door pushing it firmly 


The new machine has a door into the contoured pad 


on each flat of a single compart- It is reported that on 


ment cylinder. Fixture pads are outstanding feature 


attached to the octagon side walls chine is that it 
of the compartment just inside to remove p 
the door opening lution wher 


roce 


Fixtures are in the form of load from the compartment 
grids which fit attached pads 
After the fixture is placed inside 


Roto-Finish Co 


nformation rcle WN 


Reader Service Ca 


FOUR STATION VACUUM GAUGE FOR CONTINUOUS READING 


A new one to four-station vacu- selection ci 
um gage which gives continuous this. A red 
pressure readings from 100 mm the instrument 
Hg to 1 micron (0.001 mm) Hg The 


is being made available in this resistance-bridgs 


vawve 





country. The gage is manufac- an 800 cps oscill 
tured in Sweder 
The new unit, called Autova 
is a self-balancing, direct-readin 
hot-wire type of vacuum gagé 
It is said to provide a highe: 
degree of calibratior stat 


than any other instrument 


type sequently 


Outstanding feature reported and the 
for the instrument is its automati inbalanced 
switching from the mm range to Consolidated Vocuum Corp 
more informotion. circle No. 207 or 


the micron range; a special range Reader Service Card 


pmm december ‘55 / 73 





METAL DEGASSING UNITS 
+ + « assure sounder castings 

A vacuum unit designed spe- 
cifically tor rapid and efficient 
degassing of molten metals has 
been introduced. Vacuum degas- 
sing before pouring results in 
castings of higher quality, thus 
minimizing rejections. Gas _ re- 
moval allows considerable re- 
duction or elimination of blow 
holes and porosity. 

The units consist of a vacuum 
chamber, an air filter, a high 
Capacity mechanical vacuum 
pump, vacuum and air inlet 
valves. The entire unit is mounted 
on a steel base. 

- The vacuum chamber is a stain- 
less steel tank, provided with a 
Pyrex sight port for close ob- 
servation of the melt during de- 
gassing. A Bourdon vacuum gage 


allows observation of pressure 
from zero to 30” of mercury. 
The chamber is provided with a 
counterpoise to make lifting easy 
and can be swung aside for com- 
plete access to the crucible. 


al Film & ing Co. 
For more information, circle No. 209 on the 
Reader Service Card 


FOUNDRY MOLD 
COMPOUNDS 
- . « packed in polyethylene 
One of the well known lines of 
foundry mudding and joint sealer 
compounds, permanent mold 
coatings and paste type core and 
mold coatings is now being pack- 
aged in polyethylene lined drums. 
According to the manufacturer 
of the coatings, the new type of 
packaging has several advantages. 
Paste products are preserved in- 





Convert your 


DRILL PRESS 


into eee / 


SINGLE OR 





SET RAPID APPROACH 


to any length up to 4” + 
stroke with rapid cycle dial. 
Saves time. Ideal for jig 
tumbling. 











ADJUST DRILLING DEPTH 


to .002 plus or minus accu- 
racy with micrometer type 


Depth Dial. 











MULTIPLE SPINDLE 





oan mc 
SET DRILLING SPEED 


to material hardness with 
Feed Valve Dial. Adjusts to 
an infinite range of speeds. 
Increases drill and tap life. 








’ MANUAL LEVER CAN BE 


USED ANYTIME for man- 
ual. drilling ‘or guiding in 


jig tumbling. 


FOR DRILLING - TAPPING - REAMING - THREADING 


COUNTER BORING - SPINNING - SPOT FACING - FLY CUTTING 


AIR OPERATED AND HYDRAULICALLY CONTROREES, the General Auto- 


Hi: as coe schlancaiie for over 10 years without aicinean of 
parts. Hand and foot pedal release provide dual safety factor. Write for 
complete facts and new reduced prices to General-Pacific Corporation, 
8740 Washington Blvd., Culver City, California. 


G r N E R A L AIR OPERATED-HYDRAULIC CONTROLLED 
Multi-Speed DRILL FEED 


For more information circle No. 62 on the Reader Service Card 
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definitely against drying out; the 
compounds can be kept cleaner; 
partly used drums of compound 
are protected against drying out; 
the containers do not rust; and 
there is less waste due to the 
compound sticking to the con- 
tainer. 
Frederic B. Stevens, Inc. 


For more information, circle No. 212 on the 
Reader Service Card 


HIGH PRESSURE HOSE 
. . » for heavy duty surge 
The addition of a new, high 
pressure, flexible hose line, cap- 
able of withstanding unusually 
severe surge peaks in industrial 
hydraulic applications, has been 
announced. 


The new hose, available in %, 
% and % inch sizes, will perform 
satisfactorily at 5,000 psi operat- 
ing pressures in the 3s” size and 
at proportionate pressures in the 
larger sizes. The two larger sizes 
use standard detachable, reusable 
fittings, while a special socket has 
been designed for the 3%” hose 
line. Pressures 15 to 20 percent 
higher than any of the standard 
hoses can be safely handled 

Aeroquip Corp. 


For more information, circle No. 21! on the 
Reader Service Card 


TWO-TON PUNCH PRESS 
. . « for production of 
experiment 

A new, open-back inclinable 
punch press with a capacity of 
two tons has been introduced 
The press is suited to small 
stampings not requiring a Ca- 
pacity of over two tons. On con- 
tinuous production work, up to 
250 piece per minute can be 
produced 

The press incorporates a num- 
ber of time proven features, the 
frame can be easily tilted to any 
operating angle desired. In pro- 
” iction work the press is said to 
be ideally suited to such work as 
stamping, shearing, forming, 
riveting, blanking, et 
It will work equally well on 


drawing, 


metals, plastics, textiles, fibre 


leather, paper, et 
Alve Allen industries 
For more information, circle No 
Reader Service Cord 





AUTOMATIC UNIT DRIVES 
STUDS IN DIE CASTINGS 

A multiple station, hopper-fed 
automatic stud driving machine 
capable of processing 600 parts 
per hour has been developed and 
production-tested over the past 
three years and is now in pro- 
duction. 


Designed specifically for high 
speed driving of studs into die 
castings, these units can insert 
studs into cored holes at com- 
pound angles without tapping. 
The use of plastic fixtures pre- 
vents marring of surfaces. The 
automatic drive chuck holds studs 
securely without thread damage 

When stud driving, hoppers 
supply studs automatically to the 
specially-designed automatic re- 
lease chucks. The chuck then 
drives the stud to the desired 
depth at the desired angle. Pre- 
cision, uniformity and high pro- 
duction rate, plus low mainte- 
nance, are claimed on the basis of 
several production installations 

Positioning of the hydraulic 
power cylinder can be either ver- 
tical or horizontal, to eliminate 
interference with the operation of 
the spindles. Accurate holding fix- 
tures can be built or repaired in 
a few hours. According to the 
manufacturer, fixtures in service 
on a 3-spindle operation have 
produced more than 50,000 pieces 
without repair or maintenance 

Studrive, Inc. 


For more information, circle No. 220 on the 
Reader Service Card 


SET DESIGN ENGINEERING 
SHOW FOR MAY 

The first Design Engineering 
Show, will be held at Convention 
Hall, Philadelphia, May 14 to 17, 
1956 

Exhibits will 
components, finishes and basic 


include parts 
materials, as well as testing ma- 
chines, x-ray machines and other 
equipment 


engineering 





a special message 


for 


appliance 
manufacturers 





need a finish 


that blocks corrosion by 


specify 


itself—or under paint?’ j PE DITE 


You can solve any problem of non-ferrous finishing .. . 


maximum corrosion protection . . . 


sparkling clear or colored 


decorative finishes, firm and lasting base for paint . . . with 


these two words 


“specify Iridite’’. For example 


ON ZINC AND CADMIUM you can get highly corrosion re- 
sistant finishes to meet any military or civilian specifica- 
tions and ranging in appearance from olive drab through 
sparkling bright and dyed colors 


ON CcoppEE...lridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of 
chrome plating by reducing the need for buffing 


opper- 


ON ALUMINUM Iridite gives you a choice of natural alumi 
num, a golden yellow or dye colored finishes. No special 


racks. No high temperatures. No long immersion. Process 
in bulk. 


ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions 


AND IRIDITE IS EASY TO APPLY. Goes on at room temperature by 
dip, brush or spray. No electrolysis. No special equipment 
No exhausts. No specially trained operators. Single dip for 
basic coatings. Double dip for dye colors. The protective 
Iridite coating is not a superimposed film, cannot flake, 
chip or peel. 


WANT TO KNOW MORE? We'll giadly treat samples or send you complete 
data. Write direct or call in your iridite Field Engineer. He's listed under 
“Plating Supplies" in your classified telephone book. 


For more information circle No. 58 on the Reader Service Card 
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USEFUL goh03-7y08) 33 


to get any of the free 

materials described here, 

circle the appropriate number on 
the reader service cards 

hound into this issue 


PROCESSES 
Casting Metals: 154 


Three brochures from Howard Foundries briefly describe the 
facilities available for making castings in both ferrous and 
non-ferrous metals 


Shell Mold Castings: 155 
A six page brochure published by the Central Foundry Div. 
of General Motors Corp. describes the shell mold casting 
process. Included are numerous examples of parts cast by 
this process 


Investment Casting: . 156 
How to evaluate investment casting as o manufacturing 
methed, and how to properly design for investment casting 
by machining small numbers of polystyrene patterns for test 
castings is told in a brochure from Precision Metalsmiths, Inc. 


Powdered Metal Parts: 157 


The application of powder metallurgy to the production of 
high strength structural parts is told in a brochure from 
American Sinteel Corp. 


The Mercast Process: 158 
What the Mercast process is, how it should be used, and where 
it should be used is told in a brochure and a group of pam- 
phlets available from Alloy Precision Casting Co. which 
produces castings by this process. 


Modern Die Casting: 159 
The Dollin Corp. has published a new brochure on its modern 
high speed die casting procedures. All of the facilities of the 
plant from initial estimating to machining the finished cast 
ing are fully described and illustrated. 


Vacuum Casting: 160 
A four page brochure on vacuum casting in plaster molds 
has been prepared by the Universal Casting Corp. A wide 
variety of impeller wheels that have been cast by this process 
ore illustrated. A second brochure describes the process of 
plaster mold casting, its applications, the metals that can be 
cast, etc. 


Castability: 161 
Engineered Precision Casting Co. has prepared a 24 page 
booklet on castability, its effect on alloy selection for the 
investment casting process. The text covers all factors in the 
investment casting of metals that are a function of the alloy. 


Die Castings: 162 
A four page brochure has been prepared by the Doehler- 
Jarvis Div. of National Lead Co. that illustrates a few of 
many complex die castings currently helping to lower pro- 
duction costs on both consumer and industrial goods. 


Castings in Shell Molds: 163 
The Curtis Wright Corp., Metals Processing Div., now fully 
equipped to produce castings in ferrous base metals by shell 
mold, centrifugal, and sand mold methods, shows these 
facilities in ao brochure. Typical castable alloys are given 
with their chemistry and physical properties 
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CATALOGS, MANUALS 


Electroforming: 164 
Some of the possibilities and the advantages of making parts 


by electroforming are described and illustrated in a leaflet 
from Bart Laboratories Co., Inc. 


MATERIALS AND EQUIPMENT 
Induction Melting: 166 


Ajax Engineering Corp., has released a 4 page folder de- 
scribing the characteristics and operation of a new combino- 


tion induction melting and holding furnace and automatic 
pouring unit. 


Metalworking Presses: 167 
Bulletin 3201, recently published by Baldwin-Lima-Hamilton 
Corp., illustrates and describes the company’s line of metal- 
working presses for extrusion, forming and drawing, forging 
bonding, etc. 


Automatic Gravity Casting: 168 
A fully illustrated information package published by Auto- 
mation-Engineering Corp. describes and illustrates the auto 


matic gravity pouring and casting machines built by the 
company 


High Vacuum Pumps: 169 
Mechanical pumps for the rapid evacuation of vessels and 
for backing-up diffusion pumps are described in a folder 
from the Kinney Mfg. Div., New York Air Brake Co 


Casting Alloys: 170 
A group of brochures published by the Geo. Sall Metals Co 


Inc. give the properties, uses, machining, etc. of some copper 
base and aluminum base alloys. 


Small Die Casting Machines: 171 
In a 4 page brochure, American Die Casting Machinery Co 
has described its 60 and 80 ton die casting machines, both 
hot and cold chamber 


Metallurgy Wall Chart: 172 
An 8'/2 x II wall chart of basic metallurgy is now available 
from the Tempil Corp. The chart gives the principal character- 
istics of carbon steels (up to 0.90% carbon). Major working 
zones are shown. 


Photoelectric Pyrometer: 173 
A 4 page bulletin issued by Photoswitch Div., Electronics 
Corp. of America describes the new photoelectric pyrometer 
for temperature measurements in the range of 1000 to 5000F 
The instrument is said to have a sensitivity of 5 deg. F 


Spectrographer's News Letter: 174 
In @ quarterly, external house organ the Applied Research 
Laboratories publish news of new methods, new equipment 
and other items of interest t<- the practicing spectrographer 


For Die Designers: 175 
Detroit Mold Engineering has an external house organ, DME 
News, in which information of value to the designer of die 
casting dies is regularly published 

Continued on page 78 





HONITE Barrel Finishing Produces 


_ Superfine Sanitary Finish! 


Cherry-Burrell Corporation, Milwaukee Results? The recommended HONITE 
Division, made large savings when they procedure eliminated the polishing opera- 
switched to the HONITE Barrel Finishing tion completely, and 60% of the rough 
Method, and actually improved the sanitary grinding hand operation. Finishing time was 
finish necessary on their line of food proc- cut 1% hours and finishes: were im- 
essing equipment proved to a superfine finish 

The milk filler tank shown below was Your HONITE Methods Engineer 
formerly finished in two hand operations nearby HONITE distributor will show you 
grinding to remove weld splatter and gen- how you can increase production and cut 
erally improve the surface, and polishing to costs, too. Call him today! 
bring the surface down to 15 R.M.S. Re- Remember, too, the HONITE Division of 
cently, Methods Engineer, Ralph Wenger, the 3M Company supplies a complete line 
supervised a change to the HONITE Barrel abrasive chiy 
Finishing Method. for every barrel finishing need. 


»S compounds and equipmcl ‘ 


CHERRY-BURRELL METHODS ENGINEER, 

Ralph Wenger, holds a 40 Ib. stainless steel milk 

filler tank. HONITE Barrel Finishing Method produced 
its superfine finish. 


Se Se GS eeeeee ee e288 eeaeaq 


oTa Mixinc ann Mec. Co 
5 Sr. Pauw MUNN 


FREF py f 


HONITE Field I 


6, Minn. In Ca 
Park Ave., New } 


“SCOTCH ' ; 3M 3 i Ty product to be fir 
sbberize F: 
Walk N 5 Looe seeeeeeweeaeseeeneeaeenee 


sb s sets 
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WHAT'S THE BEST how to 


STRIP 
PAINT 


with Ook ite 
Le ee 


WAY TO STRIP 
METAi PARTS 
IN LARGE VOLUME? 


See page 9 


Are you looking for 
better methods 


for stripping paint? 


Do some finishes resist your present stripping methods? 
Do rejects pile up and cause a bottleneck in your pro- 
duction line? Do you have trou! ripping vertical 


surfaces of large products? 


Oakite’s FREE bookle 
will help you fir 


to STRIP PAINT” 
-nt procedures. You'll 
want to read r ut; 


@ What’s the best way to strip paint from metal parts 
too large to be soaked in tanks? See page 3. 


@ What's the best way to strip large areas of struc- 
tural metal where a steam supply is available? See 
page 5. Where steam is not available? See page 7, 


@ What are the best ways to prepare stripped metal 
for repainting? See page 11. 


@ What strippers are best for removing oil-base paints? 
. Synthetic enamels, alkali-resistant plastics or 


resin-based paints Japans, wrinkle finishes, 


nitrocellulose lacquers, alkyds, phenolics and ureas? 


See page 12. 


FREE 


“How to str! 


r your 
py of 
t Technicol Service Representatives in 
PAINT” Principal Cities of U.S. and Canada 
just write or mail the 


coupon. 


OAKITE 


OAKITE PRODUCTS, INC. 
34G Rector Si., New York 6, N. Y. 


Send me a FREE copy of “How to STRIP PAINT” 
Nome 
Company 


Address oe _ 
For more information circle No. 67 on the Reader Service Card 
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Useful Literature — Cont. 


. 


Waterless Hand Cleaner: 17 
Lanolin fortified skin protective films and skin cleaners 
described in literature available from The Chemical Cor 


Magnesium: 177 
What magnesium is, what it will do, how to use it and other 
questions are answered in a brochure published by the Mag 
nesium Association. 


Hardness Conversion: 178 
A handy hardness conversion chart, applicable to steels, hos 
been published by The Babcock & Wilcox Co. Conversions 
are from Scleroscope to Brinell, Monotron and Vickers hard- 
ness. Another conversion table gives the conversion from 
Rockwell hardness to approximate tensile strength. 


Powdered Metals: 179 


The production and utilization of metal powders, particularly 
iron powder, is thoroughly covered in an |! page brochure 
published by the Plastic Metals Div., National-U.S. Radiator 
Corp. 


Tool Steels: 180 
The first edition of the ‘Free Machining Tool and High Speed 
Mailer" has been issued by Allegheny Ludlum Steel Corp. 
The mailer gives information on analyses, red hardness, abra- 
sion resistance, etc. of the company's tool and high speed 
steels. 


Small Ingots of Special Alloys: 181 
A new metal service inaugurated by the Allied Products 
Div. of the Hamilton Watch Company will produce small 
ingots (10 Ibs.) of special metals and alloys to meet close 
specifications. Also included in the new service will be the 
fabricating, rolling, heat treating and finishing of special 
alloys. Both regular and vacuum melting are employed in 
producing ingot. A |6-page booklet just released describes 
the facilities available. 


Molten Metal Purification: 182 
Fluxes and molten metal purifiers to insure sound castings 
eliminate undesirable gases, and provide sound welding of 
inserts into the castings, when desired, are fully described 
in literature published by Pittsburgh Metals Purifying Co 


FINISHING 
Cleaning Manual: 183 


A new manual on industrial cleaning equipment and mo- 
terials entitled "How To Select The Proper Method, Machine 
and Moterial” has been published by Magnus Chemical 
Co., Inc. 


Drill Units: 184 
A 4 page brochure from Dumore Precision Tools describes 
the Dumore Automatic Drill Units. Case histories of produc 
tion cost savings with these units are given 


Evaporated Films: 185 
An engineering report on evaporated films for optical goods 
has been prepared by Optical Film Engineering Co 


Micro-Drills: 186 
A brochure published by Louis Levin & Son, Inc. lists all of the 
drills, both right hand and left hand, and the center drills 
made by that company. Small precision drill presses are also 
shown. 


Liquid Filters: 187 
Six new catalog sheets on Se Rex Filters for liquid clarifice 
tion or solids recovery have been issued by Bart-Messing 
Corp. 


Barrel Finishing: 188 
Four new brochures on barrel finishing from heavy deburring 
and cutting to burnishing and cleaning hove been issued 
by Newton Industries, Inc 


Cutting Coolant: 189 
Complete data and instructions for use of a new water 
soluble cutting coolant, Hypercut XX; have been published 
by Destiny Products Co 





AUTOMOTIVE TURBINES 


continued from page 58 
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he added that its cost is too high 
and either the cost of the casting 
method must be reduced, or it 
must be re-designed 

The one final casting, of im- 
portance and relatively large size, 





that he mentioned is the bearing 
casing. At the present time this 
is a nodular iron casting with 
quite thin wall sections. In 
fort to reduce the weis 
part, even thinner s¢ 
being contemplated 
not proposed that an nvestment 
casting procedure is desirable 
here, other accura moldings 
methods, perhaps shell molding, 
will be required to achieve weight 
reduction, he « 
Any considerati of castings 
also means « ynsideration of the 
alloys used, Dr. Frey indicated 
For reasons of cost and availabil- Section of fire-ravaged foundry where 
blading, nozzle and tur- a hydrau 
isting alloys are be- 
e! yped tor 1utomotiy 
Most 


n base, with no co- 


“Putting off installation o rhe afe fi i 


minimum of nickel in hydraulic fluid cost us this disaster which could have 


nitic alloys! Austeniti been prevented’, e owner, sending us this 
necessary in such 

. ry Til 

ympressor turbine blad- — 
inflow expellers, low 


There’s a happy sequel to this story: 


alloy "as I I 1 mater als are 


satisfactory for power turbine Just a few week ifter t ( tly fire, a similar break 
stages ither ir he d ri 
cage ee ae ; . ell lraulic oO} t ccurred. This time the 


1 
all cast struc 


ed but only with 


ALCALOY BUYS BETA ALLOYS Hought ffect y damage. And no fire 

Beta Alloys Co. of Trenton, 
N J » has been pur hased by Al- 
caloy, Inc., of Trenton, according veloped it u on labora *s. 1S I fire 
to James W. Di president ol 
Dickey Industrie All of the 


equipment and personnel of Beta for hydraulic equipment, packings 


Hought fj sistant hydraulic fluid de 
istant | al or rrosive. nor 


Alloys Company have been trans- 
ferred hip, HOW SAFE IS YOUR PLANT? 
oo Why not talk to the Houghton Man about Ho 
Safe benef a costly fire that may al 
lives! Or write latest Houghto-Safe 
to | yu & Co.. 303 W 


Philade 


+++ @ product of 


Ready to give you 
on-the-job service... 


For more information circle No. 72 on the Reader Service Card 
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READ THIS 


and increase your 


die casting machine 


«production 


UN-BREAKABLE 


tempered and treated 
stainless steel 
die casting 


PLUNGER RINGS 


give up to 


8 to 10 TIMES 
THE AVERAGE LIFE 


of 


Die Casting 
Plunger Rings 


5.47. 


PISTOURHW 5 


mes me ti Ut lel eb mee. lie icles) 
LOS ANGELES—SAN FRANCISCO 
NEW YORK —PHILADELPHIA 
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LONG LIFE 
continued from page 48 
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the\ total cycle is not particularly 
rapid, the portion of the cycle 
where the paper is stipped from 
the impression cylinder is ex- 
rapid. 

Because of the need for 
acceleration, the part must be of 
low mass and this has been ob- 
first desigining fo: 
minimum tolerable sections and 
the use of aluminum as a 
struction material. In this 
the desired design of the part and 


tremely 
high 


tained by 


con- 


case, 


production quantity indicated die 


casting as the most economical 
method of manufacture 

The final die casting, Figure 
3d, illustrated is the body of an 


Three of these bodies 


are used per press and the zinc 


air valve 


die casting represents a con- 


version from the original cast 
iron body 

This casting has a bronze bush- 
This 
bushing is machined from stock 
by the Miller Printing Machinery 
Co. and the knurled 


to lock it securely into the cast- 


ing cast-in as an insert 


outside is 


ing. The casting contains seven 


holes of 


located so as to 


cored which five are 
intersect the 
bronze bushing 

After casting, the bushing must 
have two grooves machined in 
it to give the proper valve func- 
ions and all holes are reamed 
where necessary tapped 
this casting must be 
both 


adequate thread engagement and 


turally, 


and to insure 


porous 


ghtness at cored holes, all 
parts have bosses cast on 


] 
sure adequate seal 


GLOSE SYMMETRY 
continued from page 46 





lly none 


All struct 
. the guide grooves 


n and with 


move trac 


passing a 
ooves is sufficient 


, “0 1 
lace angies a can De t 


rance since the two halves 


of the shell mold do not ps 
mold shift during the 
The 


that is characteristi 


operation 
finish 
shell 


grinding comparatively 


superio! 


mold casting makes fir 
light 
only rarely are defects that coul 


cause rejection uncovered du 


this grinding operation 


ince the guide grooves are cas 
location, th 


these 


to finished size and 


first operation of milling 
guides is eliminated as is the 
holding fixture. This results in a 
holding fixture 


lower cost 


} 
In those cases where a plain 
carbon steel wedge gate is used 
gener- 


The 


one of: the 


the wearing surfaces are 
ally hard faced with Stellite 
facing 

standard techniques using a Stell- 
After: 


application of the hard facing, the 


t 
’ 1 
IS applied by 


ite* rod and gas welding 


wedge is ground. In this case, all 
of the savings that are noted above 
are effected The hard 
casting as it Is re- 


and the 


lacing 1S 
applied to the 
foundry 


tnat 1s 


ceived trom the 


only machining then 


quired is surface grinding 


wedge faces 


METAL Zi) POWDERS 


Moly 
Permalloy 
Powder 
for 
Electronics 


Stain- 
less Steel 
Powder & 

Flake 


Iron 
Powder 
for 
Metal Parts 


Iron 
Powder 
for 
Coating 
Welding 
Electrodes 


Iron 
Powder 
for 
Cutting & 
Scarfing 


MICRONIZED 
METALS, INC., 


38-13 TENTH STREET 
LONG ISLAND CITY 1. N.Y 
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for better 
investment 
castings 





These Petrolite waxes, especially developed for 
investment casting, have all of the desirable 
qualities required for pattern waxes They are 
hard and tough, without being brittle. They have 
wide solidification ranges. They can be blended 


to give any desired injection temperature 


These Petrolite casting waxes are suitable for use 
in either metal or plastic molds. They give pat- 
terns which are free from flow line defects due to 
rapid cooling. While these Petrolite waxes can be 
blended for special applications, either will, in 
itself, provide superior melting, solidification and 


molding characteristics. 





PC-13 
Melting Point, Ring and Ball 190-195°F 
160-170°F 140-145°F 
Injeci.on Temperature 200°F 140-180°F 


Petrolite Casting W axes are ready for prompt 
delivery at all times. They are packaged in 
100 pound cartons, containing 8 slabs per 
carton. They are stocked at and available 
for shipment from Jersey City, Chicago, Los 
Angeles, or the Petrolite refinery at Kilgore, 
Texas. Samples and technical data are avail- 
able on request - at no obligation. 


PC-44 
165-175°F 


Solidification Point 





PETROLITE CORPORATION 


WAX DIVISION 


Chrysler Building, New York 17, N.Y. @ P.O. Box 390, Kilgore, Texas 
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A Designer’ $ ‘Dreams Can Be 
" Materialized 


with 
Die Castings of 


For Example: In the Electrical Equipment Industry 
(and no stranger to every form of industry) is the die 
cast part made from the new lightweight magnesium 
and aluminum alloys. Every year has witnessed wider 
and wider acceptance of these tough and strong metals 
Designers have found them adaptable to such an im 
portant degree that many of their creations have been 
successfully die cast where formerly other methods for 
bade their development. In this electrical equipment 
industry, vital usage is made of these parts die cast from 
aluminum and magnesium. The illustration above shows 
a few—electrical windshield wiper housing, electronics 
hose part, motor and bells and a motor field ring. Fea 
tures that make these die cast parts practical include 
great cost savings through the virtual elimination of 
machining and finishing while at the same time main 
taining precision standards. Tough and strong, the 
alloys have the dimensional stability required for main 
taining bearing fits and tolerances. Parts such as these 
give adequate dissipation of heat through their high 
thermal-conductivity as compared to other materials 
With the freedom of design permitted, greater scope 
is allowed the designer to easily add such features os 





heat dissipating fins 


ee) ee eee 

LITEMETAL DICAST, INC., is an organization of special 
ists—men thoroughly experienced in the casting and 
machining of magnesium and aluminum alloys. Our 
equipment includes big machines for big jobs—little 
machines for little jobs the right sizes and types of 
the most modern die casting equipment for producing 
ports from the size of o buffon to large structural ports 
Complete facilities for secondary operations ore aiso 
available 


SL ' 
jo . 4 Quick ection on inquiries. " 


LITEMETAL DICAST Inc. 


ON OF HAYES INDUSTRIES 


1925 WILDWOOD AVE JACKSON, MICHIGAN 


PLANT AND EXECUTIVE OFFICES 
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Precision Metal Molding 
Editorial Index 


DIE CASTINGS 
a 


A close look at die castings . Mar. 

Applying direct chromium plate 

on zinc May 

Automatic plating boosts produc- 

tion on die cast refrigerator 

hardware July 
B 


Bronze die castings by 
vacuum 
By the millions, or as 
50 pieces 
Cc 


Can you replace brass bar 
stock? Oct. 
Chromium without microporosity 
plated directly onto base 
metal June 
Close-meshed parts for stairs that 
move Apr. 
Color boosts adding machine 
sales Nov. 
Continuous melting and cutomatic 
pc vring 


Aug. 
few as 
Mar. 


From 
casting 
Nov. 
Sept. 

. They 
elp you in buying die cast- 


Oct. 


n for appearance... 
awing to finished 


trends 
i Specifications . 


srs study metal 

. Sept. 
E 

parts implement the de- 

of AMF's 


MM 
» Tearures 
June 
static paint spray for auto- 

finishing June 


itpotter 


hes for die castings Sept. 
esistant hydraulic fluids for 
casting—part 2, non-aqueous 
ise Jan. 
resistant hydraulic fluids for 
fie casting—port 3, aqueous 
158 Feb. 
resistant hydraulic fluids for 
die casting—port 4 Mor. 
Fire resistant hydraulic fluids for 
die casting—part 5 Apr. 
% more power... thanks to a 
cool head Jan. 
For exact Use die 
castings Feb. 
From top to bottom die castings 
help to build this precision drill 
feed May 
G 


Guide to ejector pin 
mounting 


Hobbed beryllium copper die cast- 
ing cavities Feb. 
Holes Drilling and tapping 
save you money when you pick 
the correct method Oct. 
Hot chamber machines sales nearly 
double Sept. 
How 40 holes and !2 bosses are 

inspected to +0.00! in 20 
minutes Aug. 
How much con you save with auto- 
matic spray mask painting? 
Apr. 


duplication: 


May 
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Sept. p 109 


How to color anodize 
aluminum 

How to strip plated die 
castings Oct. p 

How your product is designed for 
sales July p 


In precision instruments . . . 
die castings 
L 


Long life components in high speed 
equipment Dec. 
Longer life for small motors July 
Low-cost fasteners by die 
casting 
M 


Magnesium die castings get a 
boost as new machine steps up 
rate of production Jan. 

Metal supply: More is needed to 
meet anticipated demand 

Sept 

Move the trim press to the die 

castings Mar. 
° 


192 inserts cast in plece helps this 
business machine to “read” 
June p 


Nov. p 


more 
May 


Jan. 


P 


Perfectly perpendiculor—carpenters’ 
tools are built of die castings 
Dec. 

Photo Equipment July 
Plus or minus .0025 in 7'/2 inches 
Feb. 
barrel 
Sopt. 
Product standards for die castings 
(ADCI-EI-55T linear dimension 
tolerances; ADCI-E2-55T parting 
line tolerances) Mar. 
Product standards for die cast- 
ings (ADCI-E3-55T moving die 
part tolerances) Apr. 
Product standards for die castings 
(ADCI-E5-55T flatness toler- 
ances) May 
Product standards for die castings 
(ADCI-E4-55T draft requirements 
for walls) June 
Production plating of magnesium 
die castings Feb. 
Products that may not fail — 
|. Fire extinguishers Aug. 
Put porosity only where it's needed 
Aug. 

Ss 


fasten die 


T 
That die cast look . . . what it is, 
how to use it in your product 
Mar. 
The case for single source buying 
June 
the deep-cored 
And its solution 
July 
36 pounds of magnesium castings 
per cor Dec. 
To cut your die costs have you 
considered designing for dual 
use? Nov. 
Tomorrow's die castings Sept. 
Toy parts that must be die cast 
Aug. 
Sept 


Precision finishing in a 


castings 
Aug. 


6 ways to 


The problem of 
casting 


Trends in equipment 


58 
67 


34 


1999 


Two processes build ao better prod- 
uct Apr. 


FINISHING 


Abrasive rolls Dec. 
Applying direct chromium plate on 
zinc May 
Automatic plating boosts produc- 
tion on die cast ref.igzrator hard- 


wore July 
Cc 


Chromium without microporosity 
plated directly onto base metal 
June 

Colloidal graphite helps braze pow- 
dered metal parts Apr. 
Color boosts adding machine sales 


Nov. 
E 


Electrostatic paint spray for auto- 
matic finishing June 
blades to 6-8 
June 
Sept. 


Finish compressor 
micro-inches 
Finishes for die castings 


Get the most out of your abra- 
sive belts July 


Holes drilling and tapping 
save you money when you pick 
the correct method Oct. 

How 40 holes and 12 bosses are 
inspected to +0.00! in 20 min- 
utes Aug. 

How to color anodize aluminum 

Nov. 

How to select abrasives for blast 
cleaning Jan. 

How to strip plated die castings 

Oct. 

How much can you save with avu- 

tomatic spray mask painting? 


Apr 
M 
Machining Stellite and Inconel air- 
craft wheels Oct 
Move the trim process to the die 
castings Mor 
N 


machining | sin- 
Mar. 


New method for 
tered tungsten 


Peelable plastic ‘wrapping 
tects precision surfaces 
Precision 


pro- 
Mar 
barre! 
Sept 
Production plating of magnesium 
die casting Feb 


finishing in a 


Radar parts precious metal plated 
for conductivity Aug 


6 ways to fasten die castings 
Aug 
Surface protection for die cast 
ings Dec 
Use modern impregnation methods 
to eliminate leakage of air- 
borne castings May 
Vacuum sales 
Jan 


Vitreous enamel! for aluminum per- 


coating spork 


manent mold castings Apr 





INVESTMENT CASTINGS 
B 


Booking may give you that close 
inside finish Jan. 


Cast tooling . . . Here's how it 
saves money on plastic molds 
Apr. 

Castability: Its effect on alloy se- 
lection (Part !) June 
Castability: Its effect on alloy se- 
lection (Part I!) July 


Dimensional control of investment 
costings Jan. 
Do test bors give a true picture 
of properties of investment cast- 
ings?—Part | Feb. 
Do test bars give a true picture 
of properties of investment cast- 
ings?—Part || Mar 
F 
Frozen mercury investment castings 
may be the answer for your 
large, thin-walled components 


May 
G 


Gas turbines Dec. 


High silica glass Stable mold 

material for casting metal Nov. 

Long life components in high speed 

equipment Dec. 
° 

One-piece stee| motor-mount re- 

sists severe vibration May 


Products that may not fail—2. Air- 
craft safety device Aug 


Radar parts precious metal plated 
for conductivity Aug 
Recommended melting practice for 
smal! heats—Part | Nov. 
Port Il Dec. 
Required: ability to stand wear 
and impact June 


Selecting your investment casting 
alloy Oct 
Tool write-of over short runs 
means savings on specialized 
obs Feb 
Uniform hordness for 410 stainless 
castings June 


v 


Vacuum melting Oct. 


Wax or plastic patterns Which 
s better suited for your inves?- 
ment castings? Moar 

When you buy investment cast 
ings Sept 

PERMANENT MOLD 
CASTINGS 

B 


Big castings can be practical 
May 26 
Cc 


Castings for aircraft hydraulic sys- 
tems Aug. Pp 77 
Continuous Melting and automatic 
pouring Sept. p 109 
E 
800 PMM ports implement the de- 
sign features of AMF's pinspot- 
ter dune p 35 
F 
Full permanent mold or semi- 
permanent mold casting 
Which one is better for your 
product? Jon. p 34 





Reduce Fire 


\ Hazard on Die 
=~ ) Casting Machines 


Use Aeroquip 1546 Hose with ANY 


Fire-Resistant Hydraulic Fluid 


The use of fire-resistant hydraulic fluids around die casting machines 
and other plant “hot spots" increases safety and often earns lower 
fire insurance rates. And, regardless of the type of synthetic fluid you 
select, it can be conveyed with Aeroquip 1546 hose in high pressure 
systems without swelling or clogging. Aeroquip 1532 hose for medium 
pressure applications is also available. 


A small inventory of Aeroquip bulk hose and reusable fittings can 
meet all your needs because replacement lines can be made by plant 
personnel, using ordinary hand tools. Installation takes only a fraction 
of the time needed to form and fit rigid tubing 


Check your Yellow Page Directory for your Aeroquip distributor, or 
write us for Bulletin 157. 


Inner tube resists swelling ond 
clegging when used with 
Pydrevi F-9, Cellulube, and 
other synthetic hydraulic fuids 


Double wire braid construction 
takes working pressures up to 
5000 p.s.i., depending on size 








Tough, green synthetic rubber 
cover withstends hect, weer 
abrasion 


1546 hese motes with stend 
ord Acroquip industrial fittings 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


ABROA 
AEROQUIP PR Le y PR f Es i A ar 


APROAL 
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“AUTO: PLUNGER BEG a ih ron, A 


| loys Apr 

ES : 7 
D\ RINGS ATSCETMM UU SIE | occicce sounsey Pocetice cies 
| better castings Mar 
HAVE LASTED ae oe 
Put porosity only where its 


|) OVER 122 DAYS [ian 


The permanent mold casting 
process Apr. 

A set of Diesel Hardened Stee! Plunger Rings have lasted over 122 days — R 
they were immersed in molten zinc over 800 hours. THEY ARE GIVING Refractory material for permo- 
OVER 100,000 SHOTS IN MANY PLANTS (Names furnished upon request). nent molds resists attack by 
Made of cast iron, dieloy cast iron or hardened steel for those operating molten aluminum Oct. p 103 
die casting machines or casting zinc parts. You should investigate to find 


. , Sound castings for in-flight refuel- 
out what they will do for you. Write today. 


ing Oct. p 61 
T 
36 pounds of magnesium castings 
TWO OF THREE Wopedeetereeg gor 


per car Dec. p 40 
PIECE Plunge, JaleABea NUNS Vv 
L tement Rings DIE CASTING Vitreous enamel for aluminum 
MACHINES permanent mold castings _ Apr. p 60 
| PLASTER MOLD CASTINGS 
These rings were especially designed for use in hot chamber E 
die casting machines to give LONG LIFE. This reduces cost 


Eliminate milling The most 
of maintenance. Made of high grade wear resisting iron in 


expensive operation Nov 47 
sizes from |'/2" to 4°. Can make prompt delivery in small ia 


quantities. It will pay to investigate. Flatness can be the toughest prob- 


Jan 
Write for Details p ; 


only where ts 
Aug. p 43 

| seepage prod 
____ Mov p 29 








bucther Reason Why . “GGE Mel EJECTOR PINS ze he ee Wade 





D-M-E’s SPECIAL HEAT TREAT 


GIVES YOU HARDNESS . 
Where you need it most! . _ON THE SURFACE 


GIVES YOU TOUGHNESS . 
Where you need it most! . _. THROUGH THE CORE 
42 Standard Dessities from 1/16" to 3/4” 
IMMEDIATE DELIVERY ...5 BRANCHES 


cccomoua | DETROIT MOLD ENGINEERING CO. 


peyt et phe yhag by 6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 1-1300 
Contact Your Nearest Branch FOR FASTER DELIVERIES! 














HILLSIDE, NW. J. wear weWaRK) 1217 CENTRAL AVE., 38 
> CHICAGO 51, ILLINOIS soo: w. oiision street. covumaus 1-7855 | 
faMil= CLEVELAND 14, 0.—D-M-E CORP. 5473 vaxe cr... ewoteart 1-0907 | 
waen Ua oe Ca : | | LOS ANGELES 1, CAL 3700 SOUTH MAIN STREET, ADAMS 3.4214 | 


EJECTOR PIN DATA FILE! ” soe 
3355 
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POWDER METALLURGY 
A 


Adding copper to iron powder 
compacts—Part | Oct. 
Part ii Nov. 

Cc 

Can sintered steel be evaluated 
from machined blanks? Feb. 

Caster wheels—cost iron or pow- 
dered iron? Sept 

Colloidal graphite helps braze 
powdered metal parts Apr 


Don't ask for higher physicals than 

you need Aug 
E 

18 design pointers for powdered 

metal parts Dec 


Finish compressor blades to 6-8 
micro-inches June 
Four parts that cost less by pow- 
der metallurgy Mor. 


How to select a powder metallurgy 
process Mar 
Low tooling and piece costs on 
large quantities July 


Metallic friction materials—their 
durability and performance at 
high temperatures bring them 
many jobs Jan 

N 

New method for machining’ sin 

tered tungsten Mor 


Powdered iron assembly replaces 
cast iron because it's better and 
cheaper Feb 

Put porosity only where it's 
needed T Aug 

Two out of three That's the 
score for powdered metal over 
sand castings June 

Two processes build a better prod- 
uct Apr. 

Ww 

What goes into the cost of a pow 
dered metal port? May 

Working parts for power tools 
made from iron powder Nov. 


SHELL MOLD CASTINGS 
A 

A choice of casting methods for 

engine parts Nov 


Close symmetry in a 17-lb stain- 
less steel wedge Dec 


80 PMM parts implement the de- 
sign feotures of AMF's pinspot- 
ter June 

. 

Red brass fittings: They're sound 

when cast in shells Oct 


The shell mold casting process 


Feb 

Ww 
When specials become standards 
it's time to consider precision 
castings Apr 


GENERAL 


Fluxing practice for aluminum al- 
loys Nov. 

Precision castings in ceramic 
molds: a new process Oct 


Pp 


100 


Here's help 
for exacting 
engineers and 
production 
men... 


who must be absolutely right 
about metal analysis 


ITH each MasterMet alloy you buy, Cannon-Muskegon 


gives you a certified, notarized analysis 


. . black-on-white 


proof that MasterMet alloys are produced exactly to your 
specifications. This assures close predictable control of physical 
and chemical characteristics for any end-use. You can be con- 
fident that the results you plan — the performance you call for 
will be delivered in parts made with MasterMet alloys. 


You can choose from a wide range of high alloys including 
cobalt-base and nickel-base alloys, chromium and chrornium 
nickel stainless steels. Also included are such special alloys as 


Monel*, Inconel*, Invar, Ni-Resist* 


Order these types or your 


custom specifications from Cannon-Muskegon 


*Trodemark — International Nickel Co 


FOR REMELT OR PROCESSING 


MasterMet alloys ore available in 
shot, ingots and cast billets, bors and 
special shapes. Often the more com 
mon low alloy and 300 and 400 
Series stainless steels can be shipped 
fron stock, Remember whatever 
your needs. Connon-Muskegon can 
provide metallurgical engineering as 
sistance in recommending the proper 
alloy as well os the proper han 
dling — to assure the best possible 
casting. Write for bulletin! 


Cannon-Muskegon 
CORPORATION 


2871 LINCOLN STREET 


ARE YOU ON OUR MAILING LIST 


to receive inventory data on “‘in- 
stock" alloys? You'll find o sur- 
prising number of alloys listed 
ready for immediate delivery. 
Write today! 


MUSKEGON, MICHIGAN 


Cae 
MastrrMet 


CERTIFIED ALLOYS 
FOR INOUSTRY 
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ON EVERY POROUS CASTING 


THROUGH 
WASTED MATERIALS 
ASSEMBLY COSTS 
MACHINING TIME 
PRODUCTION LAGS 


WESECO Impregnont P. E. 21 
will increase your profits by 


eliminating all porosity in your 








OPPORTUNITIES 


Rates: $20 for the first column 
inch, $15 for each additional inch 
payable in advance 





SALES ENGINEER — Midwest powdered 
metals firm has opening for man to sell 
the usage of powdered metals, dealing 
primarily with engineering staffs. Excel- 
lent opportunity to advance based on 
performance. Sales experience not re- 
quired, but must have ability to meet 
people and sell, and must know pow- 
dered metals. Experience in engineer- 
ing or plant activities in powdered 
metals operation very helpful. M.E. or 
Met. E. training desired. Age 35-45. 
Appropriate compensation. Please re- 
ply fully, in confidence. Write Box 12155 





DIE CASTING EXPERT — Medium sized 
manufacturer in Northern New Jersey 
requires a practical die casting trouble 
shooter. Man we seek should be experi- 
enced in die casting, die design and die 
casting production problems. Supervi- 
sory experience in this field preferred 
30-50 years of age. We can offer the 
right man job satisfaction in a progres 
sive atmosphere with good employee 
benefits. Will aid in relocating. Reply 
fully, giving experience and salary re- 
quirements. Replies confidential. Write 
Box 12355 PRECISION METAL MOLD 
ING magazine. 





FOR SALE 

2—Z1'/2 G Reed Prentice cold cham- 
ber die casting machines. 

I—HHP3XS Lester Phoenix 600 ton 
die casting machine. 

2—50 KW Lindberg Fisher "two cham- 
ber" aluminum induction melting 
furnaces. 

Contact: John Kostecki, Congress Drives 
Div., 3750 East Outer Dr., Detroit 34 
Mich. 


PRECISION METAL MQLDING mag. 





castings. Plants in all principal 





OPPORTUNITY FOR METALLURGIST 
OR ENGINEER interested in the pre- 
cision casting field to do engineering- 
sales work for producer offering every 


ities. Send for brochure #18. 
WANTED — One good condition used 


Reed-Prentice 1'/2 zine die casting ma- 
chine. Must have hydraulic core pull ar- 
rangement. Will consider an equivalent chance to advance with the business. 
| machine. Write to Wells Mfg. Corp., 2- Experienced production know-how and 
26 S. Brooke St., Fond Du Lac, Wis., product contact necessary. Write Box 
| Attn: John Waldherr. 12455 PRECISION METAL MOLDING. 


WESTERN SEALANT COMPANY 
9999 WEST JEFFERSON BOULEVARD 
CULVER CITY, CALIFORNIA 





POWDER METALLURGY PROCESS REDUCES COSTS 


Close-dimensional-control and smooth-finish-surfaces 
are properties inherent in the powder metallurgy pro- 
cess. These properties permit partial or compiete 
elimination of costly machining and finishing operations. 
The production of complicated shapes is economical 


and practical. 


HOEGANAES POWDERS IMPROVE THAT PROCESS 


The sponge-like particle shape of Hoeganaes Iron 
Powders easily interlock during compacting, resulting 
in unsurpassed green strength. Uniformity in each lot, 
from lot to lot and from year to year, is guaranteed .. . 
due to Hoeganaes large tonnage production under 


uncompromising quality-controls. 


New, free informative literature 
now available, Ask for the 
Hoegonges ‘literature package.” 
There's no obligation, of course. 


Se 
erg 
= 
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For more information circle No. 3 on the Reader Service Card 


METALLURGIST with precision casting 
foundry experience. To serve as sales 
engineer and take full charge of im- 
portant pilot precision casting foundry. ¢@e@ always 


Location Port Washington. Long Island. 


Write details and salary. Write Box a good name fo remember 
12655 PRECISION METAL MOLDING 


—— when you need aluminum 
yoy and zine DIE CASTINGS 


TO TAKE CHARGE OF . 
MASS PRODUCTION OF . ES The results of ADVANCE zinc and 
MILLIONS OF SMALL aluminum die casting engineering is 
PRECISION ZINC CASTINGS seen everywhere today in home kitchen 
EXCELLENT OPP'TY appliances, office equipment, power 
FOR THE RIGHT MAN tools, engines, clectrical parts, etc., etc 
Please mail complete resume For years large manufacturers, and 
Dept. M.M. Suite 1008, 110 W. 34 St. small, have preferred ADVANCE ex 
NY. perience and long technical back 
ground ability to produce design 
REPRESENTATIVE — $200,000 new addi- pers mag = cue . oe 
ti . qT % ss “, cs ‘Ss f =! 4 
acuiair mbes cae is oe These symbols ore your source for zinc and aluminum die cast 
essurance of highest ings you can depend on. Write for our 
cants must now have casting or forging quality sinc end clumin- folder YOU R DOORWAY to Certi 
line. Write Box 12555 PRECISION um alloys under ASTM fied Zine and Precision Aluminum Die 
METAL MOLDING mgaazine. standards Castings 














turer. Several territories open. Appli- 





METAL POWDER MEETING 
SET FOR CLEVELAND 

The Metal Powder Association 
has announced that it will hold . —— 
its twelfth annual meeting and ADVANCE TOOL AND DIE CASTING COMPANY 
1956 metal powder show in 4 34 yeors of service to industry 
Cleveland, Ohio at the Hotel 9960 NORTH HOLTON STREET © MILWAUKEE 12. WISCONSIN 
Cleveland on April 10-12, 1956 








No ve NeW | O 
fe I5KES LUBRICANTS 


anew approach = —_ 


to rapid "4 Mit ona. A BIG AID i 


DEBURRING and 


CHAMFERING les _ WORKING ALUMINUM 


of inside and DEBURRING 
outside diameters . These Fiske Lubricant 


NOBUROD and successful working of A 
NOBURSINK Machining C.S.A. No. 2 Cutting Oil 


High Production Majestic Soluble Oil 
Partners! Die Casting 231 Die Casting Compound 
: Stamping Magic Compound 


CCompanica tools — NOBURSINK for Magic Compound 
openly accessible hole faces and NOBUROD for Wire Drawing Magic Compound 

outer ends of rods, tubes and bosses — 

provide greatly improved work quality, faster . 
and easier than ever before. Both have low Cleaner Product 
torque design permitting rapid, off-hand 
workpiece handling without chatter — even on 
large diameters. Unique design allows , plants that produce the hig 
regrinding without special tools. 


Fiske Lubricants are used 


Eliminate makeshift and less efficient tools 


Both NOBI RSINK and NOBUROD tools 
work equally well on all metals. Cutting chips 4 
are freely expelled from the work area. . Lubricating Specialties 
Each tool accommodates a wide range of work bulletin form. Send for } otis 
size — and are furnished 90° included et — oS . 

angle (produces 45° chamfer). ing lubricants of interest 


WRITE for FULL DETAILS TODAY !! 


0 NOBUR ae a FISKE BROTHERS REFINING CO. 


Newark 5, N. J. and Toledo 5, Ohio 
METAL WORKING LUBRICANTS 
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6860 Formdole Ave., No. Hollywood, California 





to get hardware fimith gualiy cathage with cast-in 


heating elements EASTERN METAL PRODUCTS c/iose... 


Ku x DIE CASTING MACHINES 


for the Alcamatic Cooker and Deep Fry 


“The die-cast well is the heart of our ALCAMATIC Cooker 
and Deep Fry and naturally must Le of top-quality con- 
struction,” says Mr. Seymour Troy, executive vice- 
president of Eastern Metal Products Corp., Tuckahoe, N.Y. 

“The use of Kux machines (3 in the Forth Smith, 
Ark., plant and 4 in our Tuckahoe factory), plus our own 
production processing, enables us to provide the finest 
aluminum well, making the product an excellent working 
unit as well as an attractive appliance. 

*Kux machines make the difficult problem of cast-in 
Calrod heating elements easy,” Mr. Troy says, “plus 


cutting our production costs considerably. 


“The hardware finish quality castings provided by 
Kux machines eliminates many polishing and finishing 
operations and leaves the fry well easy for the housewife 
to clean.” 

For the manufacture of electrical appliances requiring 
castings, Kux die casting 
machines are unexcelled. Write for our NEW illustrated 


dense hardware finish quality 


catalog. 


MODEL HP-37 ILLUSTRATED 


Hydraulically opercted die casting machine 


for production of aluminum castings. 


K ux MACHINE €O. 6725 NORTH RIDGE AVENUE + CHICAGO 26, ILLINUIS 
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ia OF INDUSTRY AND ASSOCIATIONS 


ACCURATE DIE CASTING 
NAMES VICE-PRESIDENTS 

The promotion of Harold E 
Schlenker and John W. Vanek 
to vice-presidents of Accurate 
Die Casting Company, 3089 East 
80th Street, Cleveland has been 
announced by M. N. Suvak 
company president 


c, 


H. E. Schlenkor J. W. Vanek 


Schlenker, who joined Ac- 
curate in 1947 as a salesman, 
has been appointed vice-presi- 
dent in charge of sales and will 
direct all sales and customer re- 


lations activities. He attended 
Fenn College and during the war 
served as ensign in the Naval Air 
Force 

Vanek’s duties in his new posi- 
tion as vice-president in charg 
of engineering will be to super 
vise the research, design and new 
development activities of the 
firm. Vanek attended Fenn Col- 
lege and has had 15 years of die 
casting experience. He joined A: 
curate in 1945 and has until now 


been chief engineer 


ADD SHELL MOLD CASTING 

The Aurora Metal Company 
Aurora, Illinois has expanded its 
production facilities to include a 
complete line of copper! base shell 
mold castings. Fully automatik 
equipment will accommodate 
parts up to 20” x 30” pattern size 
This firm also offers complete 
engineering, metallurgical, pat- 
tern making, and finish machin- 
ing facilities 


PRECISION CASTINGS 
TO SPEND $1,250,000 FOR 
EXPANSION PROGRAM 
Precision Castings Compar 
and facilities improve 
at Fayetteville an 
will involve ex 
f $1.250.000 befor: 
William J. During 
has re vealed 
The progran expected t 
add _ substantially to the 
work tore probably 
hundred iployees 
Prec ISIO!I 
burg Steel 
operates 
cern 
Included is the forme: 
ley Hammer plant 102 N. Frank 
lin Street. Here $350,000 of th 
appropriation will be spent 
new castings and plating; 
ment 
A new Fay 
Route 5, just e: 


Continued rt page 


INVESTMENT CASTERS ELECT 


Members of the Investment Casting 
Institute, shown above os they met in De 
trot Nov ! 3 for techn ca and business 
sessions, have elected the officers and 
directors shown ot left. They ore t< 
- S Banister Midwest Fe undry Ce 
(VP); W. A. Dubovick Engineered Pre 
cision Casting Co.; K. W. Thompson, K 
W. Thompsor. Tool Co.; H. Dolon, execu 
tive director; V. Larzara, Casting Eng 
neers, Inc. (Pres.}: T. Operhall, Misc 
Precision Casting Co.; P. W. Schipper 
Howard Foundry Co.; A. C. Williams 
Crucible Steel Company of America; F 
Miller, Precision Metalemiths: and W. L 
Worthen, Bone Engineering Co 
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Soft amorphous type 


MICRO- 
SILICA 


with these special features: 





Oil Absorption (G & C) 36.4 to 40.3 Ibs. 
pH Volue 5.0 to 5.2 


Moisture 





New improved 
equipment 
assures highest 
quality and 
yreuctio MIN, 
production US 19 

con trol. MIChons 
WRITE TODAY FOR SAMPLES, 
PRICES AND SPECIFICATIONS 


TAMMS INDUSTRIES, INC. 


228 WN. LA SALLE ST, CHICAGO 1 
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road crossing, was buiit several 
years ago. These facilities will be 
practically doubled, Mr. During 
said. 

There are older facilities at 
Fayetteville, including a mag- 
nesium foundry building for 
World War II defense production 
work. 

Mr. During said improvements 
of other Precision plants are 
being examined into as part of 
Harrisburg Steel’s program for 
total modernization and highest 
efficiency of operations. 


NEW HOME FOR 
MARVEL ENGINEERING 

Marvel Engineering Company, 
designers and manufacturers of 
Marvel Synclinal Filters have 
moved to their own, recently 
completed plant at 7227 N. Hamlin 
Ave., Chicago 45, IIL. 

The one story building, of mod- 
ern construction and design is 
situated on the company’s 
grounds in such a way as to allow 
for further expansion when nec- 
essary. Plant layout and produc- 
tion lines are geared to greater 
efficiency and all shipments will 
continue to be made immediately 
if required, or as specified. 


DIE CASTING ENGINEERS 
NAME DETROIT OFFICERS 
Results of the mid-summ 
mail-ballot election have been 
announced by the Eastern Michi- 
gan (Detroit) chapter of The 
Society of Die Casting Engineers 
Officers for the calendar year 
1956 are: chairman, John Lapin, 
chief die casting engineer for Sag- 
inaw Bay Industries in Bay City, 
Michigan; vice-chairman, Mar- 
shall Aberle, chief die casting en- 
gineer for H & M Industries, Inc., 
of Flat Rock, Michigan; secre- 
tary-treasurer, Louis Draves, 
process engineer with Ternstedt 
Division of General Motors Cor- 
poration in Flint; librarian-his- 
torian, Frank S. Marra of De- 
troit Mold Engineering Company 
in Detroit; trustee, Harry D 
Hirsch, president of C. M. Hall 
Lamp Company of Detroit 
Lapin, the new chairman, has 
been recording secretary during 
1955; Aberle repeats as vice- 
chairman. All others elected have 
not held office before, but have 
been active in Society affairs 
H. W. Roushkolb of Cleveland 
Automatic Machine Co. and John 
L. Miller of H & M Industries, 
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FOR OVER 50 YEARS 


PRODUCERS OF FINEST ZINC DIE CASTINGS 


Old in years but modern in production- 
STROB facilities for zine die casting 
combine the experience of yesterday 
with the vision ef tomorrow. 

STROH’S superiority has won and held 
customers since the turn of the century. 
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Inc., continue as trustees. Trus- 

tees are elected for a term of . . 

three years. improve design 
The Eastern Michigan chapter 

was the first to be organized | | . ; 

when The Society of Die Cast- | . save time ; : F 

ing Engineers was formed Octo- . 

ber 4, 1954. Growth has been y with 

rapid; the Society currently lists | | 

274 paid members. A_ second 


chapter, the Western Michigan | | eo 
chapter, was recently formed ir 
Grand Rapids, Michigan. . 


BROOKS ADDRESSES ASTE 


A detailed discussion of the in- 
vestment casting process, by Louis ‘ & 
E. Brooks, general manager of 


Jelrus Precision Casting Corp., Cast in one piece, at any one time—and 
f 7 ] ‘ 4 » one low unit cost! Produced precisely to 
New York, and & director of the F ” your specifications, permitting a wide flexi 
Investment Casting Institute, bility of design heretofore impractical. One 
highlighted a recent meeting of piece assemblies can be cast with — or center 
x . ( j inat ith acers 
the Potomac Chapter of the notes, or in comeination wih coms, Russ, Op 
~ ; . flanges and other mechanical elements. Maximum 
American Society of Tool Engi- size: 1-5/16" outside diameter x 1/16" face width 
neers, Washington COMBINATIONS wider faces for smaller diameters 
Brooks’ talk covered the subject MANY COMBINATIONS AVA oo or Se be ye 
Spa : ; APPLICATIONS FROM STOCK S AT >» TOOL 
of “Jelrus Precision Investment die cast in CHARGE 
Casting” beginning with the his- Write Today For Full Information and Samples 
tory of investment casting and 
continuing with the modern de- : | y 
— rece! 4 
velopment of the process, methods p GRIES REPRODUCER CORP. 
used, size and types of castings, 
materials, tolerances, finish and 
costs 157 Beechwood Avenue, New Rochelle, N. Y . Phone: NEw Roche 


Send specifications for prompt quetation—i00,000 te millions 


World's Foremost Producer of Small Die Castings 
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Lamak [Zink Base] Die Casting Alloys 


If you aim to use the finest alloys on the market without paying 
any premium for Quality — select H. B. & S. For more than 35 
years our product has been first choice of discriminating buyers. 
Shipments made speedily by truck or in car load lots from our 
own private railroad siding. Certified analysis accompanies each 
shipment. 

Our alloys meet all Government, ASTM and SAE specifications 








HENNING BROS. & SMITH, INC. 


91-113 Scott Avenue Brooklyn 37, N.Y. DEPENDABLE SERVICE SINCE 
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Dea OF ADVERTISERS 


A 


Accurate Die Casting Co 
Acheson Colloids Co 

Advance Tool & Die Casting Co 
Aeroquip Corp 

Alcoloy, Inc. 

Allied Research Products, inc 
Aluminum Smelting & Refining Co 
American Zinc Sales Co 

Apex Smelting Co 

Auto-Diesel Piston Ring Co 


Badger Die Casting Coro 

Baldwin-Lima-Hamilton Corp 

Bellows Co., The 

Buckeye Brass & Mfg. Co 
B-Mold Div 


c 


Cannon-Muskegon Corp 

Carbide & Carbon Chemicals Co 
Cast-Master, inc 

Centrifugal Casting Supply Co 
Centr-O-Cast Engineering Corp 
Certified Alloys Co 

Chemical Corp 

Crucible Manufacturers’ Association 


Do 
Detroit Mold Engineering Co 
E 


Enthone, Inc 
Ettco Tool Co 


F 
Fiske Bros. Refining Co 
G 


General Pacific Corp 


Cover 


Glidden Co., The 
Gries Reproducer Corp 


H 


Henning Bros. & Smith, Inc 91 
Hoeganaes Sponge Iron Corp Bo 
Hoover Co. The Cover Iii 
Houghton Co. E. F 79 
Hydraulic Press Mfg. Co 72 


Internationa! Minerals & Metals Corp 
1 


Kewanee-Ross Corp 
Kux Machine Co 


L 


Lake Erie Engineering Corp 
Lester-Phoenix Corp 
Lindberg Engineering Co 
Litemeta!l Dicast, Inc 


Madison-Kipp Corp 

Marvel Engineering Co 

May-Fran Engineering, Inc 

Micronized Metals, Inc 

Milwaukee Die Casting Co 

Minnesota Mining & Mfg. Co 

Monarch Aluminum Mfg. Co 

Monsanto Chemical Corp.., 
Oraanic Chemicals Div 

Mt. Vernon Die Casting Corp 


National Lead Co 
Doehler-Jarvis Div 

Neilson Chemica! Co 

New England Die Casting Co 


New Jersey Zinc Co., The 
Nobur Mfg. Co 


° 


Oakite Products, Inc 


Parker-Kalon Corp 

Parker White-Metal Co 
Petrolite Corp., The 
Precision Castings Co 
Precision Piston Ring Co 
Procunier Sofety Chuck Co 


e 
Reed-Prentice Corp 


s 
Sall Metals Co., Geo 
Spincraft, Inc 
St. Joseph tead Co 
Stokes Machine Co., F. J 
Stroh Die Moided Castings Co 


T 


Tamms Industries, Inc 
Twin City Die Casting Co 


U 


Universal Die Casting Co 
U. S. Reduction Co 


w 
Western Sealant Co 
Y 


Yale & Towne Mfg. Co 
Powdered Meta! Products Div 
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Portrait of 
hundreds of different 


die casting problems 


solved with 


fo\it AA 1G 


Apex quality ingot is making the die caster’s job easier and his production more economical 


aluminum 


in hundreds upon hundreds of applications that have varying alloy requirements. Apex pro- 
duces to specification——controlling quality with rigid electronic quantometer analysis 
throughout the melting and refining processes. Apex uses microscopic, macroscopic, 
radiographic and x-ray diffraction equipment to insure clean, gas free ingot of the proper 
grain size, fluidity and castability. 

You can depend on ‘e products and service of Apex, one of America’s largest smelters and 
suppliers of aluminum and zinc alloys to the foundry industry. Specify Apex and know 
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APEX SMELTING COMPANY (iia 


CHICAGO CLEVELAND LOS ANGELES 





